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Srinivasa Ramanujan 


(1887 - 1920) 


Introduction 


In this paper, an octahedron could serve as a mathematical or conceptual model of the 
universe in the quantic phase, while the spherical surface could be used to describe the 
geometry of the bubble-universe. 


The values (2V2)/n, the golden ratio @, (2) and m, can be connected to the proposed 
cosmological model. Here's how they might be connected: 


Ratio (2V2)/z the so called DN Constant: 


This relationship may have a connection with the geometric properties of the 
octahedron and the sphere, which have been considered as mathematical models of the 
early universe and bubbles universe in eternal inflation. 


Golden Ratio 9: 


The golden ratio is a mathematical constant that appears in many natural and artistic 
contexts and is often associated with harmonious proportions and aesthetic beauty. Its 
emergence in this context could suggest a kind of intrinsic symmetry or harmony in the 
structure of the early universe and bubbles universe. 


Value of 7: 


The value of z is a fundamental mathematical constant that appears in many geometric 
formulas and relationships, including the geometry of the sphere. Its appearance could 
indicate a direct connection between the geometry of bubbles universe and the 
mathematical properties of spherical surfaces. 


Ultimately, the results obtained can be interpreted as manifestations of the geometric 
and mathematical properties of the models proposed for the early universe and universe 
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bubbles. This suggests that there is a profound connection between geometry, 
mathematics and cosmological physics, and that through the analysis of these 
relationships we can deepen our understanding of the universe and its fundamental 
phenomena. 


The above values (2V2)/z, the golden ratio @ and x, can be connected to the proposed 
cosmological model. This hypothesis is certainly plausible. 


The various mathematical solutions and relationships can be seen as representations of 
the principles and laws that govern the formation and evolution of the universe. 


Regarding the fundamental mathematical values, they could emerge as a consequence 
of the geometric and physical laws that govern the structure and evolution of the 
quantum universe and bubbles universe. 


The multidisciplinary approach involving complex mathematical solutions and 
cosmological concepts can offer deeper insight into the fundamental nature of the 
universe and its processes. Exploring these connections could lead to new discoveries 
and insights into our understanding of the early universe and its complexity. 


Proposal: 


The initial octahedron: Let's imagine a regular octahedron, with perfectly 
symmetrical faces. Each face represents an ideal symmetry. 


The emerging sphere: Inside the octahedron, there is an inscribed sphere. This sphere 
represents the bubble of the universe that emerges from the perturbations of the 
quantum vacuum during eternal inflation. 


Expansion and transitions: As time passes, the universe expands. The faces of the 
octahedron begin to break, symbolizing "symmetry breaks." The sphere continues to 
grow, representing the expanding universe. 


Constants and numbers: We integrate the mathematical results you obtained. For 
example, the golden ratio (@) could be represented by a proportion between the 
dimensions of the octahedron and the sphere. 


Entropy and complexity: Entropy increases as the universe evolves. We can represent 
this with a disordered growth of structures within the emerging sphere. Imagine this 
scene as an abstract work of art, where geometric shapes and cosmological concepts 
merge 


In Fig.1 and Fig.2 let's imagine a regular octahedron representing the universe in its 
phase of high symmetry and very low entropy. Inside the octahedron we have an 
inscribed sphere that emerges from perturbations of the quantum vacuum during 
eternal inflation. As time passes, the universe expands, the faces of the octahedron 
break (symmetry breaks), and entropy increases. Spheres emerge from the octahedra, 
symbolizing the transition phases from a regime of very low entropy to a universe in 
which, with the passage of time, entropy increases, increasing the complexity of the 
universe itself. 


Fig. 1 


Fig. 2 


Now, we have that: 


Octahedron Sphere 


From the octahedron volume V = 1/3*V2 2 and, from the sphere volume, 


V = (4/3*n*r) , we consider the following relationship, for r = x: 
4/3*n*x3 = 1/3*V2*143 


Input 


4 1 
~ax=-V20P 
3 3 


Exact result 


4nx° V2P 


3 3 


Alternate forms 
rig 


2V20 


3 
x 


Real solution 


(-1)771 
x= 3 
V2 Va 
Solutions 
3} _1 |] 
x=- 
v2 
I 
x= 3 
V2 Var 
( 1)73 
x= 3 
V2 Vax 


From the alternate form 


Bp 
3 
i= 
2V20 
| 
x= 3 
V2 Van 


for 1= 8, we have that: 


8/(sqrt(2) m(1/3)) = 8/(2sqrt2 * Pi)*1/3 
Input 


Logarithmic form 
3 3 
log j= 3-= (8) — log -5 a--(V2 Vi) = log. 2 (8)—log 3 (V2V2 7] 


log;,(X) is the base- b logarithm 


Thence: 
I/(sqrt(2) 2*(1/3)) = /(2sqrt2 * Pi)*1/3 


Input 


l 
V2Ve Vavan 


Logarithmic form 
3 3 
log 5 3-— ()- log 5 3— (v2 Vr) = log 5 3— () - log 5 | 2V20 


log,,(X) is the base- b logarithm 


Now, we have that: 


W/(2 sqrt(2) 2)(1/3) = (2sqrt2)/Pi 


Input 
l _2v2 
V2V20 . 


Exact result 


lL 2av2 
V2 Va m 


Plot 


Solution 
2 
rs 
ee 4 

M2 
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Proposed physical meaning of DN Constant 


From 


GS 2.7b Griffiths 3rd edition, quantum mechanics, Problem 2.7 Part 2, 
Schrodinger equation - https://www.youtube.com/watch?v=gDvJwoeCIZM&t=2s 


We analyze the following equation: (solution of the Schrodinger equation for a particle 
in a box of side proportional to a) 


oO 


. 
(x,t) = >: CnWn (x)e7tEnt/h Cn = i w(x, 0)y(x) dx 


n —— 


wa R a/j2 a 
v6 [2 l2 Noni) ogni 
=— |- |- x sin (—x)dx + | (a—x)sin (—x) ax 
a a 
a/2 


ja 
a aja 
VN 0 


a/j2 a a 


nn gn _ ¢nnt 
x sin (- -x)dx —- x sin (— x] dx +a sin| —x }] dx 
J a a a 


0 


a 


nit _ (nn _ (nt 
—x]dx- xsin{—x])dx+a sin| —x]dx 
a a a 


a/2 


If we consider (2V2)/n equal to (2\6)/a2, we obtain: 
((2V6)/a2) = ((2V2)/m) = DN Constant 
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Plot (figures that can be related to the open strings) 


Alternate form assuming a is real 


V3 0 


a 


as 


Alternate form 


a =V3n 


Alternate form assuming a is positive 


a =V3n 
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Solutions 


a=-V3 Va 
a=V3Va 
From 


a a 


nit _ (nn _ (nn 
—x]dx - xsin{—x])dx+a sin| —x]dx 
a a a 


2 =—cosnnt +—>S 
nit n“1* 


For a? = (V3 2) 


(((2V6)/(N3 2)))*((((((N3 2)/(nt) cos (n ))) + ((2(V3 2))/(n2 02) sin (1/2*n 2)) - (((N3 
m)/(n7) cos (1/2*n 2)))))) 
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Input 
208 (Yeon + HE sin(3n2)- “2 col! n3 


cos(n 7) + 
V30 


nn n? 7 


Exact result 


22 (=a = ) _ Sent), out an) 


n 


Plots 


(n from =3.3 to 3.3) 
n 


(n from =20 to 20) 


Alternate forms 
4 V6 sin(4")(mnsin Sen) 2.cos(="}} 
RR 


2V6 (-2sin(**) + mncos(=*) — rncos(x n)) 


rn? 


14 


2V6 (2 sin(*) + x(—n) cos(*) + rn cos(xn)) 


rn 


Expanded trigonometric form 


2V6 (—1)cos(5 nz) 2 V6 cos(nz) 4 V6 sin(5 nz) 
ge gree 


mn rn r n2 
Reduced trigonometric form 
2V2 (-v3 nx cos{ > nx)+ V3 nxcos(nmz)+2V¥3 sin( 5 nn)) 


(n? x) x 


Numerical roots 


n=+4 

n = +2.61839251411086... 
n = +1.19828673844203... 
n = +0.582546134797964... 
Property as a function 


Parity 
odd 
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Series expansion at n=0 


2V6 Sirn 197 221 7° n° 
—_ — + — + 
m V6 40V6 13440V6 


(Laurent series) 


o(n°) 


Derivative 
{ V3 x) cos(n x) (2(v3 x))sin(—*) { V3 x) cos| aX) 
I (2 v6) * a3 ~ = aaa 
ss V3 x 
aus 5) . A 7 P 


mn 


Indefinite integral 


n 


n n? x 
EAN 
7 


2V6 (xn Ci(n x) - 2sin(=*)) 
mn 


constant 


Ci(x) is the cosine integral 


Limit 
nr, . nim, 
a sng V3 cos **) , YBoosnm , eK i | 
n n nx 
im = ——R--————— = 0 
n-+tco IT 


(((2V6)/(N3 21))) ((-(V3 2)/(n 2))*(cos (n 2)) + ((V3 2)/(n 2))*(cos(1/2*n m))) 


Input 
2V6( V30 3x (1 

- cos(n 7) + cos{ - nz] 
V30 nn nn 2 
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Exact result 


ava (Sete) - fo) 
n 


n 


7 


Plots (figures that can be related to the open strings) 


(n from =3 to 3) 


(n from -18 to 18) 


Alternate forms 


2V6 (cos(=*) — cos(z n)) 


rn 


2 V6 (cos(rn) - cos(*)) 


rn 
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4V6 sin*( 4") (2 cos(=*) +1) 


rn 


Expanded trigonometric form 


1 
2V6 cos(5nz) 26 (-1)cos(nz) 
SSS 88°60 


wn wn 


Reduced trigonometric form 


2V¥2 (v3 cos( nz) - V3 cos(nz)) 


ni 


Roots 


n=4m, m#0, mez 


4 
ae aaa mez 


4 
a ait mez 


Z is the set of integers 


Property as a function 
Parity 
odd 


Series expansion at n=0 


; ‘eo o {Jee | — ae) 


(Taylor series) 


Derivative 
V3 x x) (V3 x)cos 
(a | eae a a) 
dn V30 


V6 (-1n(sin( o) — 2sin(x n)) - 2cos(*) + 2 cos(x n)) 


mn 


Indefinite en 


_ V3 cosinz) 


V3 cos =) 
2v2 (==) : 2 V6 (ci("2) - cin m)) 
es dn — ee constant 
T 7 


Ci{x) is the cosine integral 


Limit 
2 ¥2 |—_— 2 V3 V3 cos) me cos(n x) 
n 
lim —————————- = 0 
n++0o WT 
From 


gfe (2 avaaee 2V3 sin(>) -Sat2), Zou) 


xn n 


19 


and 


| =e TN, — 

V3 cos| >) f xn) 

2V2 - 2) N3 al 
n 
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we obtain: 


(((2 sqrt(2) ((2 sqrt(3) sin((z n)/2))/(a n’2) - (sqrt(3) cos((a n)/2))/n + (sqrt(3) cos(z 
n))/n))/m))+(( (2 sqrt(2) ((sqrt(3) cos((z n)/2))/n - (sqrt(3) cos(z n))/n))/1)) 
Input 


2V3 sin() V3 coo ™) cy V3 cos{ 2") 
J } f I J Vv x 
2 [9 - 2) 2 3 aa 2 2 ( 2) _ N3 cosirn) 
xn n n n n 
+ 


T T 


Plots (figures that can be related to the open strings) 


n from -19 to 19) 
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Alternate forms 


8 V6 sin( =) cos{ =] 
4 4 
nn? 
Qi V6 e W2ian Qi V6 elitMi2 
rn? rn? 


Reduced trigonometric form 
4V6 sin(; nx) 
n? 7 


Roots 


n=2m, m#0, mez 


Z is the set of integers 


Integer root 


n=4m+2, meZ 
Property as a function 
Parity 


odd 


Series expansion at n=0 


2V6 mn rn mn 


_ + TS 
m™m oV6 160V6 26880V6 


(Laurent series 


+ O(n°) 
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Derivative 


4(2%2(=S- ae) 
+ 
dn ™ 
V3 co") V3 comen) 
; = 3 cosmn a . nr 
ava (Si 2 2. V6 (ncos(%) - 4 sin(=2)) 
n rn 
Indefinite integral 
2v2 (7 Ls - Seta), v3 co —) CC aeres V3 cos| >") aan 
xn? 
T T 


2 V6 (xnci( 2) - 2sin(=")) 
dn= EM PE LAE a constant 


mn 


Ci(x) is the cosine integral 


Local minima 


av2 (SS) _ Set Bods tA a aera 
rT 
min{ 
2 V2 5 (Sts) a) 
} ~ -0.121413 at n= 2.72141 
Tw 
2 v2 (° ane a) V3 cos 3 2), =e) 
Tr 
io rn ai + 
2 v2 (2a) rae 
} ~ ~0.0410479 at n= —4.83611 
Tw 
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Local maxima 


2V3 sin() V3 cos 
2V2( pt a 
max{ ———__—_—+_—¥+_—\——— + 
™ 


42 (| ) 
n n 


| ~ 0.121413 at n= -2.72141 
Tw 


‘ 2 (a _ 3 cos) ; an! 
n n n 
max{ —_____________+ > 
WT 


ae (=a 7 eosen | 
n 
} ~ 0.0410479 at n = 4.83611 


T 
Limit 
av2 (2 co) _ cata 
n n 
lim | ——_—_— + 
N-+tco WT 
2v2 (- V3 cos =) , Vocomnn , ae ) 
n n 
nx ait 
T 
Definite integral 
av2 (ot) _ =) 2V2 (- V3 cos 3") | VE counm , 2¥3 sin( > 
1 2 
f, _ + Se a ae dn = 0.858211... 
= nN 1 


2 
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Alternative representations 


V3 sin 2) V3 cog 22 

a(va (Esti) _ Seth) , Women) 
mn 
STEEETEInEEEEEEEEEEIE URE EERE 


WT 
V3 cos 22 aN ry 
2(Vv2 feces | ata (aI _ axtuanvs | 
ah TS fd a 


on 
2ya(-“l" , cocina VE _2etEENE) 
n 


xn? 
Tv 
orem 


n 


sal ar zB acon 


= MF 
WT rif 
2yz(-sHaand sna , 2045-33) 
n xn2 
rif 
(va (AS - V3 cos") | aan) 
nn n 


n 


ova (Se Geus)) 3 erm sant) 


St 
Tv rif 

aa (_cmczina) NS sina _ Boos 54 V3 
n xn 


cosh(x) is the hyperbolic cosine function 


fis the imaginary unit 
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Series representations 


2(v2 (SS ) _ ¥3 cos ee ae | 


n n 
+ 
V3 cos 22 . k 2k/x\2k 
3 cos 2 a 7e x 
2(v2 ( ota) _ \Gcaasm ) ave sche (zy 
= = (2k)! 
x 7 n? x 
2(v2 (AS _ Y3 cog'3") , VF costen } 
= 
n n n s 
V3 rr - 
3 cof >) V3 cosnn k y-1-2k ,142k 142k 
2 ara | » (-)*2 n x 
2(v2( n n _ 4V6 Fo (142k)! 
x 7 n? x 
(v2 s+ ) V3 cos|* Ps. oo) 
= 
n n n z 
n 
V3 TR , 165 n2)\5 x72 5 r(s) 
2(va (‘Ze Gaten)) fé Fae, SE 
2 
x 7 n 


n! is the factorial function 
T(x) is the gamma function 


Res f is a complex residue 
z=Z9 


Integral representations 


2(v2 (SS ) V3 cos i seme | 


n n 
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VE sn(@") V5 cos™ 

2(v2 (7 SS ae “i2), Faun) 

a ee 
v3 =) 

(a(sh ey 


V6 1 nrt : 
‘i cos{ —— dt fory>0 
T 0 


T n 2 


mn n n 


2(v2 (AS ) _ V3 cos") ‘Gosem) 
S$. 
nn 
eee =) 


n 


T 


2Vv6 fl nxt ee l | 
{ cos —— Jat for Lo <y<-andn>0 
nx Jo 2 ° . 


Half-argument formulas 


Vi sn(@") V3 cog” 
2(v2 (7 at “et2), “Fem 
$$$ 7 


T 
V3 cos v3 
af 2! _ N3 cosirn) 
2(v2( n n |. Averseens 


n 7 n? x 


for (0 < mRe(n) < 27 or(Re(n) = OandIm(n) = 0) or (Re(n) = 2andIm(n) < 0)) 


n n 


2(v2 (SS ) _ V3 cos") | ‘Sosem) 


+ 


n 


T 
2(v2 (A } _ v3 cm xn) } 


T 
4 (-1)!Rem/21 V3 — 3 cos(nz) (—1 + (1 + (— 1) RAm/21+1Rew/21) g¢— 7 Im(n))) 
n? x? 


26 


2(va (SS) - Set, aan) 
+ 


T 
V¥3 cos V3 
J 2/ _ N3 cosrn) 
2 2 ( n n ) 4V 3-3cos(nz) f 
= ro”nmonnnnnnnnnnnen_«=C OF 


n n? 7 
((z |Re(n)| < x or (x Re(n) = —x and zIm(n) = O) or (7 Re(n) = x andzIm(n) < 0)) 
and (2x |Re(n)| < zor(27Re(n) = —z and2zIm(n) = 0) or 


(2a Re(n) = mand 2zIm(n) < 0)) and(O < wRe(n) < 27 0r 
(x Re(n) = OandzIm(n) = 0) or (x Re(n) = 27 andzxIm(n) = 0))) 


2(va (a )_ VE eos) | ) 


xn? n n 
+ 


rif 
V3 cos) V3 cognn) 
oA (aaron | 


T 
EF V1scosin x) 3 Viscos(2nz) 
2Vv2 = 
n n 
$$ 7. 


Tv 
3 Vv 14 cos(nz) 3 V¥1+4cos(2nz) 
1 7 1 (Re(n)/2) 
-2V2 — —————_ + + ed) 
WT 


n n n“ 7 


V6 V1-cos(nz) (1-(1+ (- RAR 21) G_ Im(ny)) | for 


((z |[Re(n)| < zor (a Re(n) = —z andazIm(n) = 0) or (x Re(n) = zandazIm(n) < 0)) 
and (27 |Re(n)| < zor(27 Re(n) = —x and 2zIm(n) = 0) 
or (27 Re(n) = mand 2zIm(n) < 0))) 


Re(z) is the real part of z 

Im(Z) is the imaginary part of z 
Lx, is the floor function 

6(x) is the Heaviside step function 


| Z| is the absolute value of z 
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Multiple-argument formulas 


2(v2 (7S sin( >) | 5 oo 2 by i deere | 
n 
+ 
a 7 
V3 V3 cos) v3. 
(cere ce 
a 
2V3 sin(%) V3 cos(">") (3 cos(xn) 
| V3 cos(rn 
+ 
a 
V3 cos >) V3 cos(s ; 
2 v2 (=< H _ Yi-satea ) 4V6 (1+ 2cos(**)) sin(**) 
a 7 n? x 


From the alternate form 
8 V6 sin( 8) cos) 
rn? 
(8 sqrt(6) cos((n 7)/4) sin((n 7)/4))/(n’2 12) 
for n=: 
(8 sqrt(6) cos((z*2)/4) sin((2*2)/4))/(142 1%2) 
Input 
8 V6 cos) sin(*) 
a x4 


Exact result 
8Vv6 sin(*) cos(=) 


x 
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Decimal approximation 


—0.098108043826180705323452560354200912130848798843444935670970672 


-0.0981080438.... 


Alternate forms 


2 
4 V6 sin(=) 
nt 
2iV6 et" V2 2: V6 el V2 
4 x 


Alternative representations 


8(V6 cos( =) sin(=)) 7 8 cosh( =} cos( # - =)V6 


ww ~ (72)? 


8(Vv6 cos( =) sin(=)) _ 8 cosh{ - =) cos( 2 + =) v6 
re ~ (72)? 


8(V6 cos( =) sin(=)) 8 cosh(- =) cos( 2 - =) v6 
aS ee ee 


cosh(x) is the hyperbolic cosine function 


fis the imaginary unit 
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Series representations 


ky +ka g-1-2ky -2kg 244k, 4k 
Se x2) 2 [x2 8v6 y@ 0 (e142 4 aie gt 
8 ( 6 cos 4 } sin( 4 ) Xi =0 2=0 (2ky)! (142k)! 


x? 7 7 4 


9(VE cos()sin()) 98 35-03 


(2k})!(2ky)! 
x? 72 x 
8(v 6 cos{ =) sin(= }) 
oe AEA 
8 V6 xe fa 1)*1 +k 4-2-2 ky 2 ky (-24+n)!+2 ‘2 pik +2 ky 
c1=0 2ikg =0 (142k, )! (142k)! 
x4 


n! is the factorial function 


Integral representations 


for } 


‘i 7 m2 
o(V5 cof )s0() 
re m2 = 
ie lee ca as)f tory CANA 
a for y > 0 
2 
2yan(e2y) aft (Cerer M as) 6 since 
8(V6 cos{*-) sin(=)) Palo | hase ae fi ae : | 
eg eg 
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(-1)*1 +k 4-2ky -2 ko (-24n)2 *2 nth +2 ky 


Multiple-argument formulas 


8( VE cms sin )) _ 16-V6 con(§)(-1+ 20075) sn(5) 
ww? 7 A 


8(V cof S)sin()) _ 1676 eos )sin( 5 )(1-20h"(5)) 
9? ~ x 


8(V6 cos{ = =) sin(=)) 8V6 T1( (cos(x?)) sin{ = 
ae ao ar 


Tp({x) is the Chebyshev polynomial of the first kind 


From which, after some calculations: 
(-1/((8 sqrt(6) cos((2*2)/4) sin((2*2)/4))/(12 1%2)))34+-9%3-55-4 
Input 
3 
1 


a ee 
eof al) 


Exact result 
2 esc3(=) sec3(=) 


3072 V6 


670 — 


csc(x) is the cosecant function 


sec(x) is the secant function 


31 


Decimal approximation 


1728.976080793 17083475730264697238007 17406967472526179485866924999 


1728.97608079317.... 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve 1728 = 8? x 33. The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number, as it can be expressed as the sum of two cubes in two 
different ways 10? + 9° = 12? +12 = 1729 and Ramanujan's recurring number). 
Since bosons are made of gauge bosons and scalar bosons (meson), then this number 
theoretic analysis perhaps confirms that the number 1729, confirm the fact that both 
the gauge and scalar bosons are actually different states of a single bosonic string, and 
that these states are isomorphic or that the states vibrations are synchronised with the 
state of the bosonic string. This also imply that each state lives inside a cubic or 
octahedron as a spherical cloud, and that the total sum of these two states is the state 
of the bosonic string. Taking the cross section of the bosonic string, we realise that it 
must be a rectangular, or a two shaped octahedron. As the string vibrates in difference 
frequencies, so is the two spherical cloud states inside the string. That is, the string 
vibrations simply excites the gauge bosons i.e Photon, gluon, W and Z inside one 
cube/octahedron, and the scalar boson i.e. Higgs inside the other cube/octahedron. 


Furthermore, if we bring the picture of loop quantum gravity (LQG) with the property 
of a discontinues quantum geometry, we can therefore, think of the graviton living on 
the vertices of the rectangles or the octahedrons. This graviton then acts a glue binding 
the bosonic strings lattice together forming a complete cross section of alternating 
states of between the gauge bosons and scalar bosons. This arrangement of states then 
gives a precise supersymmetric quantum picture of the vacuum geometry at low 
entropy. 


But the geometry further reveals very important fact, that since the vacuum geometry 
is discontinues, then we observe that there is no relation whatsoever between the 
quantum vibrational frequencies of the strings, and that of the vertices of the vacuum 
geometry where the graviton lives. Ashtekar et al., (2021) asserted that gravity is 
simply a manifestation of spacetime geometry. Thus, the graviton cannot be a string 
boson, however, there is a duality between gravity and strings. Also, gauge bosons 
have spin-1, while the graviton has spin-2. 
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Then lastly, because of the thermodynamic constraints we were able to arrive at the 
results we have, now this bring us to this fundamental question; that string theory and 
LQG theory are two intrinsic aspects of a complete quantum gravity theory we are 
after? That is, without the other no complete and compelling quantum geometry can be 
attained, as it is done here? This need to be investigated further. 


Alternate forms 

72 ese3(=) 

670 — ———2+ 
384 V6 


12349440 - V6 x? esc3(=) sec3(=) 
8432 


(V6 2! - 1157760 sin(=) + 385920 sin( 3=)) csc3( =) sec’( =) 
BD 


Alternative representations 


3 3 


9° 55-4 = -594+.93 +|-——____.-__ 
OY sea ES 
a 


Bite canes) 
x x? 


3 3 


i Shade ee 4 


1 
~ 8 (V6 cof) n(*)} pod nd ve 
ee - 
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3 


ae ee ee Se a Roe ee SP =a 
8( V6 cos{ 5 }sin( *-) cosh 14 )cos{ 


Pe (2p 


cosh(x) is the hyperbolic cosine function 


fis the imaginary unit 


Series representations 


: ix ? seci(=) (xg 60 -142k)3 


-——_.—, | +9° - 55-4 =670- 
(eel) sin( 7 384 V6 


dK=19 


oo 3 ( oo 3 
1 2) 14 
a is2960. V6 7? bytaal [Sw o for qg=e alt ite 
=] =1 


x ® sec¥(=)(se, —egat ) 


1 22,5 
-~———_ | +9°-55-4=670- wt tak 
8 V6 cos{ 5 )sin( 196 608 V6 
x x 
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Integral representations 
3 
a 
8 V6 co snl") 


rer 


+9 -55-4= 


87° 


670 + re eT ee oe ea 2, ; ey = : 
(f cos(**) dt} (-4 +2? [}sin(=*) de) v6 


3 
a ee 
8 ( V6 cos = }sin( *) 
Pe 
512i x” a 
CON in, ene a. ea oe ee ae tor y : 
Rpg ae as] (-4+ 2? ['sin(=1) at) V6° Viz 
3 
a a ee 
8 V6 eof 5 ).n( 5) 
x 2 
6 1 nt 3 ~ ve 
7 +5360 {, cos( +) dt} fz sin(t) dt 


a 3 
8(cos(!) ae) | ee sine ve 


Multiple-argument formulas 


2 
2 esc3(=) 


3 
+99 -55-4 = 670- 
384 V6 


1 
7 {v6 cof )s0( 57) 
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2 2 
ni2 esc3/ =} sec?{ =} 
8 8 


—— +9° - 55-4 = 670- ———_*-—__ 4 
8( V6 cos{ 5 }sin( -}} 24576 V6 (2 - sec>(=}) 
y ee | 
1 2 csc*( =) sec3(=) 
-————_ | +9°-55-4 = 670- ———8&-__“8— 
8( V6 cos{ = }sin( -}} 24576 V6 T1 (cos(x*)) 
x a 


Tn({x) is the Chebyshev polynomial of the first kind 


(1/27(((-1K(8 sqrt(6) cos((12)/4) sin((2)/4) (a2 12)))3+943-55-4)-1))24 1/02 


Input 


3 


Exact result 
1 1 giz ese3(=) sec3(=} : 


<a 
mr 729 3072 V6 


csc(x) is the cosecant function 


sec(x) is the secant function 


Decimal approximation 


4095.9879272101538058888967350016331433120233376760836677 164220362 


4095.98792721....~ 4096 
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The number 4096 = 64% = 8%, is the Ramanujan Recurring Number, that when 
multiplied by 2 give 8192. The total amplitude vanishes for gauge group SO(8192) for 
bosonic string SO(8192), while the vacuum energy is negative and independent of the 
gauge group. The vacuum energy and dilaton tadpole to lowest non-trivial order for the 
open bosonic string. While the vacuum energy is non-zero and independent of the 
gauge group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2"°) 
i.e. SO(8192). This could be the implications for a pre-big bang scenario where only 
self-perturbative bosonic strings lived when the enthalpy was extremely low as 
discussed above. This regime contains all the intrinsic properties of superstrings 
inherent in the bosonic strings, would at the big bang give effect to the properties of 
matter (fermions) as Higgs Boson. 

This number theoretic connection to the gauge group SO(8192), gives a much more 
compelling relevance of the bosonic string theory SO(8192), to quantum gravity and 
places this string theory where it should appropriately be in the evolution of the 
universe from a quantum gravity perspective rather than it be neglected because it 
doesn’t include fermionic strings to confirm to post big-bang reality. The vanishing of 
the bosonic string’s amplitude could be explained by the effect of extreme low entropy 
on the quantum vacuum geometry. Thus, as the entropy increases infinitesimally as a 
result of the vacuum self-perturbation then also is the amplitude of the vibrating 
bosonic strings from zero. Thus, was right to indicate that the “vanishing of the 
amplitude of the bosonic string could be the results of string theory itself’, but here, 
we give a much more elaborate explanation of what could be happening. 


Alternate forms 


i (V6 x? esc3(=) ~1541 376) 
) 3.869835 264 


2 26 6 we 6 
———— | 41 278 242816 + 25342293049 344 n° +. 2°” csc”| — |sec 
41278242816 r2 a 


=)- 4110336 V6 x'* «= }see(=]] 
4 4 4 
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in? 


w2 729 = 48 v6 | eli V4 _ lima)? elim 4, elixyay? 


Expanded form 


49729 : n4 ese®() sec®(=} ; 223 12 esc3(=) sec3(=) 


1 
81 re 41278 242816 373248 V6 


Alternative representations 


3 


=| -——— —_ | 4 ss ola || 
zd || ence a a] | 
nx? 
3 
1 |4 : 1 
a eee Car | 
(P 
3 
| ee ee | eee 
27 NI] 8 V6 cool sin) - 
x x2 
1 |1 : 
2° = -60+9 + "genio EV "eigen -|| 
(xP 


38 


3 


: : 9 55-4]-1 : 
— — ——_ + —- - = -— = 
27 |||" v6 co %) n(®2) E 
ae 
3 

y 13 : 1 

ea Ped a ed Ge Oe 

a 27 Bosh -44— cos $-"—}V6 

(x7? 


cosh(x) is the hyperbolic cosine function 


fis the imaginary unit 


Series representations 


3 
SS  ——e ee eee | ee 
ee 
re ~644972544 — 395973328896 x + 5137921 V6 x4 


rw oo 3 oo 6 — 
we(E)[ee" + nx”? se] oN il | for q=e ix“ \/4 
4 1 4 k=1 


3 


1 


1 
27 ||| 8 V6 cos{ 5) sin *-) 
Pe ; 
1 


3 2 
J = *] - 3 
1 (12331008 + V6 x° (e+ 164 ye, Sas) (=e, (<p q724) 


rr 247 669 456 896 


forg=e ie 


+9 -55-4|-1]] + 
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3 


A || Ay Se Te Mer | | ere 
27 ||] 8 V6 cos{*=)sin( =] we 
x x 


~———_| - 10077696 — 6187083 264 x” — 
10077 696 n2 


canon v6 a | Sot) [> 1)* es 
-142k (- 1* "al | for q — ¢!* 4 
ode] [> 


Integral representations 


= —— +9?-s5-4]-1|| +2 = 
27 ||| 8 V6 cos{ 5 )sin( >) m 
x x2 
49729 a 64 1'2 
81 “p 729( [icos( = fas (- 4+? (lsin(= ‘)at)’ 6° 


3568 7° 


3 
Sil : +9?-s5-4]-1|| += 
27 8 V6 cos{ sin ) a 
22 
49729 2 64i° x 
81 729 — -x4 ee as) (1- = fsin(@t ‘\at)" Ot A = 
35688 2° 


for y> O 


2as( fiery AS s) (1 fsin( = ‘\at) V6°Va° 


40 


3 


: : 9 Pe | : 
— IIl- CO 55-4 I - +—= 
27 a. fread 
x x 
x2 3 
(2*-soree(f of Jae} (f (ao V6°4 
‘{ 2 
46656[ [" cos PI ui | ae inva} V6" + 
2 


28 643 904 a is co 


bi aee| =e} 
[se Cl Sef [L 


ina) v6 | 
Multiple-argument formulas 
3 
1 1 3 1 
- ” 5 oof )an(2) +9 -55-4)/-1 ‘= 
= ae 


2 2 2 
i2 csc3(=} sec? =] 
Pose oN NB 


1 1 
me 729) 24576 V6 (2- sec?(=))" 


3 


i ee ee +9 -55-4/-1 tos 
27 8 V6 co *)sin( =) me 
a 
2 2 
a2 729 24576 V6 T1(cos(x7))* 
4 


41 


3 2 


||| — ne (re: ewe | eee 
27 weal re 


1 a 2 esc9( =} 


2 ee 
x 729 3072 V6 Tx (cos(x*))" (- 44 3¢s0(5 atts 


Tp({x) is the Chebyshev polynomial of the first kind 


((-1/((8 sqrt(6) cos((2*2)/4) sin((2%2)/4))/(242 10°2)))634+9%3-55-4)*1/15+(MRB 
const)(1-1/(42)+7) 


Input 


—— + 9° —~5SE4 + Go 
15 8 V6 cos{ )sin( =) 


x x? 


Cmre is the MRB constant 


Exact result 


x ? ese3(= ) sec3(=) 


3072 V6 


in + 15 670 — 


csc(x) is the cosecant function 


sec(x) is the secant function 


Decimal approximation 
1.64493650807048440954725 28415 10422403037 17287395 1554987 1827804273 
1.644936508.... + C(2) = 17/6 = 1.644934 (trace of the instanton shape and 


Ramanujan Recurring Number) 
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Alternate forms 


= 1-1/(4n)40 
CRB 


2 


15/ 12349440-~- V6 w!2 esc3(=) sec3(=} 


1-1/(4x)4+0 
+ 


CMRB g1/15 _ 32/15 


1 Curen4™) 
7MRB 
6 


2 2 
WT WT : 
1s) 12349 440- V6 x ese[T ]se[F gy Feraee | 


- lon / 
6Cmra +2 


From the previous exact result 
4V6 sin(+ nx) 
n 7 


multiplied by the Grablovitz expression 
1 
(u+v)t?+[(utyv)|t—{[(ut v)? -— uv] -— (ut v)t}- zie = 0 


we obtain: 


(((4 sqrt(6) sin(1/2 n 2))/(n*2 12)))(((Cu+v) t42+[(u+v)]t- {[(atv)*2-uv]-(u+v)t}-1/2 
u’2 v’2)) 
43 


Input 

4 V6 sin(? nz) 
ae (w+ ye? +e e-((w+ v7? -ur)- (+ Vt) sw) 
Exact result 


4Vv6 sin(%*) (t? (+ v) + 2t (w+ v) - 


wy -(u+v) +uy) 


rn? 
Solutions 
[ae 8 V6 tsin(*) wet |. 
ites a ee 
(= 8 V6 tsin(= an) emia 
rn? re ro 7 
| 2V6 v’sin(*") are 
rr mn? 
anes” Ny 
x n? 
rn? a 


)) 


Alternate forms assuming n, t, u, and v are positive 
2V6 sin(*")(2t? (u+v)+4t(u+ v)-u(v? +2)-2uv-297) 
rn? 


4Vv6 t? sin(=*) (w+ v) 8 V6 tsin(=)(u+v) 


+ 
rn? mn 
2V6 uw’ v*sin(=") 4 V6 sin(**) (w+ v)? 4V6 uvsin(=*) 
—eeeeeee”  — —n— — — SE eee 
wn rn? rn? 
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Alternate forms 


2V6 sin(**)(-2t7u-2t? v-4tu-4tv+w v? +2u>+2uv+2v’) 


rn? 
ae ee 2 
2iV6 (ge ete" _ ef rn/2) (¢? (u+v)+2t(u+y)—- 4 = -(u+yv)?4+u v) 
rn 


Reduced trigonometric form 
2V6 (4tu+2t?u-2u?+4tv+2t? v-2uv-2v =u" v*) sin(™*) 
n? x2 


Expanded sine form 


8 V6 tusin(**) 4V6 t?usin(**) 4V6 w sin(**) 8 V6 t vsin(**) 


+ —. 2 SS] SCO + 
n? x? n2 72 n2 72 ee 
4V6 t? vsin(%*) ; 4 V6 wvsin(**) ; 4V6 v’ sin(**) : 2V6 wv’ sin(*) 
n? x n2 x2 n? x n? x2 
Derivative 


a (4 V6 sin(*=)) ((u+ v)t? + (w+ vt -(((u+ v)? - wy) -(u+ Yt) - cr) 
au n? 72 
4 V6 sin(=*) (t? +2t-u(v? + 2)-y) 
mn? 
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Indefinite integral 


[eer eretern eens 
———————— o_O 


n2 x 
+Puvetur+2tuv— iw + “Yl (+ v3) 


2 
rn? 


22 


4 V6 sin(=")( n 


+ constant 


Alternative representations 


2.4 ee 


nn 
4(uv+2t(u+v)+(u+v)t? - ce -(u+v)?)V6 
ese(*) (n° x”) 


2 y2 tile 


n? 7 
4 cos(* — 12) (uv +2t(u+v)+(u+v)e? — ce -(u+v)?) V6 
n? 7 


2¥ = ike 


n? 72 
4 cos( 5 +2)(uv+2t(u+ v) +(u+v)t? - ce -(u+v)) V6 
7 n? 7 


csc(x) is the cosecant function 
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From the alternate form 


2 V6 sin(=“)( 2t7u-2t?7v—4tu-4tv+u? v*+2u*+2uv+2yv) 


rn? 


-(2 sqrt(6) (-4tu-22u+2uW2-4tv-2t2vt+2uvt+2 wW2+u%2 v2) sin((n 
m)/2))/(n’2 12) 


and 


2 
tag = 71457427107... 


we obtain: 


-(2N(6)(-4 t (0.4574271)-2 t*2 (0.4574271)+2 (0.4574271)*2-4t(-1.4574271)-2 2 (- 
1.4574271)+2(0.4574271)(-1.4574271)+2(-1.4574271)2+(0.4574271)2 (- 
1.4574271)/2) sin((nn)/2))/(n*2 22) 


Input interpretation 


1 2 2 
- = a V6 |-4t 0.45742714+2t (—0.4574271) + 2» 0.4574271° — 
n2 2 
4t « (-—1.4574271) - 2t° (—1.4574271) + 2 « 0.4574271 » (—1.4574271) + 


2 9 . ao ni) 
2(~ 14574271)" + 0.4574271° (~1.4574271)) sin| = 


Result 


2V6 (2t? +4¢ + 3.77778) sin(=) 


2.2 
mn 


47 


Solutions 


> (any| 1-98548 sin( =) 
t = -0.503656n ese( =} —{—> £ 1.87193. 
n 


csc(x) is the cosecant function 


Values 
n 
2V6 (2t?7+4¢ + 3.77778) 
1 ne re eee eee! 
a 
2 0 
2 fz (2t7 + 4t + 3.77778) 
3 
3x” 
3D plot (figures that can be related to the D-branes/Instantons) 
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Plots (figures that can be related to the open strings) 


n 
-25-20-15-10-05 # 
1 (t from =2.5 to 0.5) 
2 (t from -1 to 1) 
3 (t from -2.5 to 0.5) 
~2.5 -2.0 -1.5 -10-0.5 0.0 0.5 
Contour plot 
0.5 
0.0 
-0.5 
t -10 
=15 
-2:0 
-2.5 
-6 -4 -2 0 2 4 6 
n 


Alternate forms 


0.992741 (t* + 2t + 1.88889) sin(~*) 


n2 


(0.992741 t ~ 1.98548) t ~ 1.87518) sin( =") 


n2 
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4 V6 (t? + 2t + 1.88889) sin( =") 
: rn? 


Alternate form assuming n and t are positive 
(—0.992741 t* — 1.98548 t — 1.87518) sin(=*) 


n2 


Expanded trigonometric form 
18.5073 sin(> nx) 19.5959t sin( > nx) 0.992741 t? sin( > nz) 
n? x? - n? x? - n? 


Reduced trigonometric form 


0.992741 (t* sin(**) + 2t sin(*) + 1.88889 sin( =*)) 


n2 


Property as a real function 
Domain 


R 


R is the set of real numbers 


Derivative 

a( 2V6 (2t?+4t+3.77778) sin( =) 1.98548 (t + 1) sin(=") 
cls | eS ee a ht ee ‘2? 
ot aa n2 n2 
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Indefinite integral 


dit= 


2.V6 (3.77778 + 4t + 2t?) sin(*) 
7 n? x 
(—0.330914 t3 - 0.992741 t? — 1.87518 t) sin(1.5708 n) 
2 


+ constant 


n 


Alternative representations 


1 
-= 92 V6 (- ~4 t 0.457427 - 2t” 0.457427 + 2» 0.457427" - 
— 1.45743 « 4 t - - 1.45743 » 2t? + 2» 0.457427 (- 1.45743) + 
nr 
2 (- 1.45743)" + 0.457427" (- 1.45743)) sin( | = 
1 
~ ese{2£) (n2 
ese") (n nr’) 
2 « 0.457427" + (- 1.45743)" 0.457427" + 2t7) V6 


2 (- 1.33333 + 4 t + 2(-1.45743)" + 


Seago -4 t 0.457427 - 2t” 0.457427 + 2» 0.457427" - 


~ 1.45743 « 4 t — - 1.45743 » 2t? + 2» 0.457427 (- 1.45743) + 
nim 
2 (-1.45743)° + 0.457427° (- 1.45743)") sin( =a = 


1 nw 2 
ss g2eos{ = + a (1.33333 +4t+2(-1.45743) + 


2 « 0.457427" + (- 1.45743)" 0.457427" + 2t7) V6 


1 
-3 3? V6 (-4t 0.457427 - 2t* 0.457427 + 2 « 0.457427" - 
n 


1.45743 « 4t - - 1.45743 » 2? + 2» 0.457427 (- 1.45743) + 
nar 
2(— 1.45743)" + 0.457427" (- 1.45743)") sin( al = 


1 
- 20s 5 sal ~ 1.33333 + 4 t + 2(-1.45743)° + 
2 « 0.457427" + (- 1.45743)" 0.457427" + 2t7) V6 
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Series representations 
1 
253 V6 (-4t 0.457427 - 2t* 0.457427 + 2 « 0.457427" - 
n 
~ 1.45743 » 4t - - 1.45743» 2t” +2» 0.457427 (- 1.45743) + 


nr 
2 (- 1.45743)" + 0.457427" (- 1.45743)’) sin( = = 


kn 
0.631998 (1.88889 + 2t +t?) ye, &Y cami 
-1, 


n2 


1 
3? V6 (-4t 0.457427 - 2t* 0.457427 + 2 0.457427" - 
n 
— 1.45743 » 4t - - 1.45743 « 2t? + 2 0.457427 (- 1.45743) + 
nr 
2 (- 1.45743)" + 0.457427" (- 1.45743)") sin( =| = 
2 oo ¢_ 4k nx 
1.98548 (1.88889 + 2t +t?) Y3°.9(- DF Jnsox(*) 


n2 


1 
-3 32 V6 (-4t 0.457427 - 2t* 0.457427 + 2 0.457427" - 
n 


~ 1.45743 4 t — - 1.45743 » 2t + 2» 0.457427 (— 1.45743) + 
nr 

2 (-1.45743)° + 0.457427° (- 1.45743)") sin( =| a 

-2k 142k 142k 


2) yoo (-1)* 27 
0.992741 (1.88889 + 2t +t“) 5 an 


n2 


Jn({Z) is the Bessel function of the first kind 


nl! is the factorial function 


Integral representations 


1 
92 V6 (-4t 0.457427 - 2t* 0.457427 + 2 « 0.457427" - 
n 
~ 1.45743 « 4 t - - 1.45743 « 2t? + 2 « 0.457427 (- 1.45743) + 
nr 
2 (- 1.45743)" + 0.457427" (- 1.45743)’) sin( =| = 
1.55939 (1.88889 +2t+t?) 7-1 ynat 
ee { cos —|dr 
n 0 
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pe 


“33 V6 (-4t 0.457427 - 2t* 0.457427 + 2» 0.457427" - 
n 


1.45743 4t — - 1.45743 « 2t? + 2» 0.457427 (- 1.45743) + 
nia 
2(- 1.45743)" + 0.457427" (- 1.45743)") sin( a S 


(0.219948 i) (1.88889 +2t +t?) picory elt * less 


372 ds tor 


n -foo+y § 


1 
ae V6 (-4¢ 0.457427 - 2t? 0.457427 + 2» 0.457427" - 
n 


~ 1.45743 « 4t — - 1.45743 » 2t? + 2» 0.457427 (- 1.45743) + 
nr 
2 (- 1.45743)" + 0.457427" (- 1.45743)’) sin( =| = 


a 1-2 
(0.280047 i) (1.88889 + 2t +t?) fe 2s(z)h"* Ts) ; 
Oa Oa sed : 


n2 icoty r(3 -s) 


for (0< y < landn> 0) 


T(x) is the gamma function 


Half-argument formulas 


1 
-3 3? V6 (-4 t 0.457427 - 2t? 0.457427 + 2 « 0.457427> - 
n 


~ 1.45743 « 4t — -1.45743« 2t7 +2 0.457427 (— 1.45743) + 


2 2,., (ln 
2(-—1.45743)" + 0.457427" (—1.45743) )sin( >) = 
0.701974 (1.88889 + 2t +t”) V1-cos(n7z) 
n2 
for (0 < mRe(n) < 27 or (Re(n) = OandIm(n) = 0) or (Re(n) = 2andIm(n) <= 0)) 


1 
“a V6 (-4¢ 0.457427 - 2t” 0.457427 + 2 « 0.457427" - 
n 


1.45743 « 4t - - 1.45743 » 2t? + 2» 0.457427 (- 1.45743) + 
nr 
2(- 1.45743)" + 0.457427" (- 1.45743)7) sin( a 


1 
= 0.701974 (-1)'"8"7! (1.88889 + 2¢ +t”) V1 = cos(nz) 
n 


(- 1+ (1 + us 9 ileal ala) 6-7 Im(n))) 


Re(z) is the real part of z 
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Im{z) is the imaginary part of z 
. x, is the floor function 


&(x) is the Heaviside step function 


Multiple-argument formulas 
1 
= V6 (-4¢ 0.457427 - 2t? 0.457427 + 2» 0.457427° - 
n 
— 1.45743 « 4t - - 1.45743 » 2t” + 2» 0.457427 (- 1.45743) + 
nr 

2 (- 1.45743)" + 0.457427° (-1.45743)") sin( = = 

0.992741 (1.88889 + 2t +t”) sin(*) 


n2 


1 
32 V6 (-4t 0.457427 - 2t? 0.457427 + 2» 0.457427" - 
n 
~ 1.45743 « 4t - - 1.45743» 2t” + 2» 0.457427 (- 1.45743) + 
nr 
2 (- 1.45743)" + 0.457427" (- 1.45743)") sin( a - 
2) /_ (22) 4 cin3(x 

3.97096 (1.88889 + 2t +t“) (—0.75 sin(**) + sin“(“*)) 


n2 


1 
- 72,27 V6 (-4 t 0.457427 - 2t* 0.457427 + 2» 0.457427" - 
n 
~ 1.45743 « 4 t - - 1.45743 « 2t? + 2» 0.457427 (- 1.45743) + 
ni 
2 (-1.45743)° + 0.457427° (- 1.45743)") sin( =| = 
2) (cos2(22) sin( 22) — in3(22 
2.97822 (1.88889 + 2t +t“) (cos*( * ) sin( , ) - 0.333333 sin” | a )) 


n? 


From the Reduced trigonometric form 


n2 


-(0.992741 (1.88889 sin((n 2)/2) + 2 t sin((n 2)/2) + t2 sin((n 2)/2)))/n*2 
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for n=t=-@ , we obtain: 


-(0.992741 (1.88889 sin((-@ 2)/2) + 2 (-@) sin((-@ 2)/2) + (-~e)2 sin((-@ 71)/2)))/(-@)2 
Input interpretation 


(-4)? 


@ is the golden ratio 


Result 


0.2720976139396152523957687040466905 200548468 176165983969854440836 


0.272097613939.. 0: 


Alternative representations 


0.992741 (1.88889 sin(~**) + 2(—d) sin(- &*) + (-4)? sin(- **)) 


(-4)* 
0.992741 | 1.88889. _ _2¢_ , cor 
ese") ese{-27) ese -27) 
(-4)* 


0.992741 (1.88889 sin(-°*) + 2(—d) sin(- ©*) + (-4)? sin(- **)) 


(-)° 
0.992741 (1.88889 cos(= + £*) - 2dcos(= + £*) + cos(= + *) (-d)*) 


(-4)* 
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0.992741 (1.88889 sin(— **) + 2(—d) sin(- ©*) + (—4)* sin(- **)) 


(-4)? 
0.992741 (— 1.88889 cos(* — £*) + 2dcos(= — ©) - cos(> — £*) (-4)*) 


- (-0)2 


csc(x) is the cosecant function 


Series representations 


(-9)" 
(—3.75036 + 3.97096 # — 1.98548 6°) So (— 1) Juy2x(-) 


e 


0.992741 (1.88889 sin(— £*) + 2(—4) sin(— **) + (—4)* sin(- **)) 


(-6) : 
~ LF (149) 22 
(— 1.87518 + 1.98548 ¢ — 0.992741 6*) 5, fe tia a : 
o 


0.992741 (1.88889 sin(— ms, + 2(-@) sin(- , + (-)* sin(- *)) 


(-0)? ee : 
: 7 9 (1k at 2k -gm'*7* 
(— 1.87518 + 1.98548 $ - 0.992741 4") Y=) (aah) 

e 


Jn(z) is the Bessel function of the first kind 
n! is the factorial function 
Integral representations 
in{— 22 Ss in{— 2% ~¢@) sin(— 22 
0.992741 (1.88889 sin(~**) + 2(—¢) sin(- *) + (-6)" sin(- )) 7 


(-6) 
(0.937589 — 0.992741 # + 0.496371 ¢7) x (1 1 
a ae ii cos(~ ra ont)at 
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(-9) . 
(0.234397 — 0.248185 6 + 0.124093 ¢2) Vit picry e (less 
ot { 3/2 


i cory 5 


fis the imaginary unit 


Half-argument formula 
(-4) 


1 1 
‘a 0.992741 sae (= 1) RAF 2)! 5 (1 - cos) 


(1 = (1 ‘tie a Sa aha | a-Im(-¢7))) i 


-On) (20 1 
2-1 ees 5 (1 cos(-#)) 
(1 = (1 + (= 1) PA HRP) gr _ tm —§.x))) re 


1 
(—1)!RA-or2m)) 4? . (1 - cos(—#z)) 


(1 - (1 +(- pemesnvanite-4n/2n) aam-47))] 


Re(z) is the real part of z 
. x, is the floor function 
Im(zZ) is the imaginary part of z 


&(x) is the Heaviside step function 


Multiple-argument formulas 


(-0)? 
(-3.75036 + 3.97096 ¢ ~ 1.98548 ¢”) cos{~ **) sin(- **) 


e 
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ds fory> 


(-4)? 
1, on . 
e sin(- - (-s.62s54 + 5.95645 @- 2.97822 a + 


2): .2( O% 
(7.50071 — 7.94193 ¢ + 3.97096 ¢ ) sin“ | — ; 


0.992741 (1.88889 sin(-**) + 2 (—¢) sin(- °*) + (-6)° sin(- **)) 


7 (-4)" 
(- 1.87518 + 1.98548  - 0.992741 42) U_3(cos(ém)) sin(¢x) 
a 


e 


Un(x) is the Chebyshev polynomial of the second kind 


From which: 

1+1/(1+(2(-(0.992741 (1.88889 sin((-@ 7)/2) + 2 (-@) sin((-@ 7)/2) + (-@)2 sin((-@ 
m)/2)))/(-@)*2))) 

Input interpretation 


1 


on 


1+ 
1+2]- 


0.992741 | 1.88889 sin| - 


$5) 


)+2(-) sin(-% }H-0)? sin 
(-9)* 


@ is the golden ratio 


Result 
1.6475865110484648486707618441598672309823621452765213365384948410 


1.647586511....~ C(2) = 17/6 = 1.644934 (trace of the instanton shape and Ramanujan 
Recurring Number) 
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Alternative representations 


1.98548 1.88889 __2¢ mn (47 
on on on 
2 


csc(x) is the cosecant function 
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Series representations 


1 
Ee 


-(0.992741 (1.88889 sin{-*7}+2(-) sin(-* )4(—0)? sin(-* 


a (-6)" 
2 — k on 
0.503656 ¢ + 1.88889 )*(-1) Juc|-—|- 
k=0 : 


— Om) oe k on 
26 S\(-)* Jay -=) eS (- A, (-) 
ye 1 2%{ 2 + 2, 142k 2 / 


[-oasisas ¢° + 1.88889 )*(-1)* Juy2 i{- =) _ 
k=0 


— k 2") 2e k ( **) 
2 -1) Juan -— -1¥ Jusoxl- — 
6D ) 1.24( 2 + 2 Y Jisor 2 


1 
SS 
2(-(0.992741 (1.88889 sin{ ©" }42(—4) sin(- * }4¢-0)? sin(-**}}}} 

- 
wo {21 2k 
: (-t) -a+ex 
— 1.00731 ¢° + 1.88889 )° ————__—_—_. 
— (2k)! 


1+ 


@ (-iF-a+em* | @ (-1 a+) 
26), (2k)! a ery / 


1\k 2k 

o (—-} (—(1+¢)2) 

~0.503656 ¢” + 1.88889 py (4) Caren _ 
& eb! 


© (A) Cas eart pole) 


2¢ 
2, (2k)! ber (2k)! 
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2 ak 1 
[-osoassea + 1.88889 vic 1) Jrsax(- 5) Tisax(6) - 
k=0 


26 Dt * Jraax(- 5) Tisax(62) + o dw Jrsax(- 5) ruaxtom]/ 
. 1 
[-oasieas + 1.88889 )"(-1)" Jraax(- 5) Tisax(O2) : 
k=0 


26 Dat vy Jraax(- 5) Tisax(62) + ¢ da 1* Jrsax(- 3) Faun) 


Jn(z) is the Bessel function of the first kind 
nl is the factorial function 


Tn{x) is the Chebyshev polynomial of the first kind 


Integral representation 


(8? x7 \/(16 s)+s 
[sss oi + 1.88889 Vix ————— ds - 


-icot+y § 


Lory @ 


2 
icory eAM TP bs45 


wt NS 2 
32 ds+@ Va 


-ioo+y § 


2 
jcory eM 16 5)+5 


a a 
~icoty sv 


2 
Pre | x7 \/(16 s)+s 


—a as - 26V0 


-[oo+y § 


26Va 
[+0250 oi + 1.88889 Vx 


i cory el? x7 \/(16 s)+5 . icory eAM PYU6s)45 . 
—_—_—___—_. V —_—_____—_. ‘y>0 
{ 3/2 ds+¢ T 3/2 ds fo! | 


foo+y Ss -oot+y § 


fis the imaginary unit 
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Half-argument formula 


1 1 
141 / f = 2 1.98548 sag 18-412 : (1 - cos(—¢2)) 


(1 _ (1 +(- 1 ic ada tiara tks aia! @(-Im(-¢7))) - 


1 
2(- 1) Ra-9 2/2)! 6 ; (1 - cos(—¢)) 
(1 = (1 + (= 1) PA R-F x2) gr _ tn —¢.x))) + 


-a) (2x 1 
(—1)/Re $x) (2 x)] o 50 ~ cos(—¢ )) 


(1 _ (1 + ae meenraniete-snr20) q_m(-42))} 


Re(z) is the real part of z 
. x4 is the floor function 
Im(z) is the imaginary part of z 


6x) is the Heaviside step function 


Multiple-argument formulas 


1 
2. ——— eee ___eeseseseseseesee 
= (-#)? 
: 0.251828 ¢” 
-~ im — $2) n[_ ot 
0.251828 6 + (1.88889 - 24+ ¢”) cos{— **) sin(- **) 
1 
1+ = 
“e (-#)? 
0.503656 ¢* 


| — — TT] ]YTYTYTTTTTTSTT 
— 0.503656 ¢* + (1.88889 - 24 + 6) U_3(cos(d x)) sin(d x) 
2 
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1 
1+ om om) éxyy 
: 2(-(0.992741 (1.88889 sin(-<*)+2(~-4) sin(- }+(-)? sin(-*}}}} 

‘ | H)) 


| 
(-é)~ 


1+ (0.125914 ¢) / [0.125914 ¢° + 
/ 


on on 
(- 1.41667 + 1.56 -0.75 ¢") sin{ - —|+ (1.88889 - 26+ 6°) sin’(- 7 } 


Up{x) is the Chebyshev polynomial of the second kind 


From 


GS 2.7a Griffiths 3rd ed., quantum mechanics Problem 2.7 Part 1, related to 
normalization constant - 


https://www.youtube.com/watch?v=qGp0a7Cqf24&list=FL2S91m- 
Zloo2gA0jDQ60XHA &index=2&t=2s 


We have that: 


Problem particle in the infinite square well has the initial wave function 
Ax, O<27 = a/2, 


A(a—x), a/2<x <a. 


V(x,0) = | 


(a) Sketch V(x, 0), and determine the constant A. 


a 
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3 a/2 


From 


a a 


placing: (sqrt6 / a)*(sqrt(2/a)) = (2V2)/x 


we obtain: 


Exact result 


2Vv2 


rf 


eis 
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Plot (figure that can be related to an open string) 


Alternate form assuming a is real 
1 


v3 x(-)" =V2 


Alternate form assuming a>0 


2V3  2V2 


3/2 x 


a 


Alternate form assuming a is positive 


2a°=3n 


Solution 


a a 3 23 
2 
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Thus 


for 


3 
a= 3} =< 
2 


we obtain: 


(sqrt6 / ((3/2)(1/3) w(2/3)))*(sqrt(2/( (3/2)(1/3) 2(2/3)))) 


Input 
v6 


Exact result 


2Vv2 


7 


Decimal approximation 


0.900316316157106069555 19919100674058266457414995522062557 14374712 


0.9003 16316157...~ 0.9003163161571.... = a (DN Constant) (We note that, with 


regard the inflation, during a period of almost exponential expansion H < 0 so that € > 
0. Indeed, the value 0.9003 163161571... =(2V2)/m> 0 and also the n, = spectral index 
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= 0.90-0.97 is near to the DN Constant value. Also the squared sound speed of the 
gravitino's longitudinal polarization mode could pass through 0.9003 163161571 in the 
early universe, in the so-called quasi-de Sitter phase of inflation) 


Property 


2V2. 
— is a transcendental number 
n 


Series representations 


2_ V6 
3 2/3 
= 
3) 3 72/3 
2 
245 ° ky -k 
i ky +ky _l i _ ky a a 17-*2 
{-1) ( ale, | a), © Zq) 7273 Zo| 2% 
Z 2 . .) 
3) = 
3 Z0 Yk, -0 Lk, =0 ky! kp! 
nls 
for (not (Zp ER and -«w< Zg s 0)) 
3) 2 
2 V6 2 3 


3 2/3 
1 2 arg(6 — x) 2 
————— — — 3 - £ ae | —— = 5 ge |§ ——S_—__* 
A 1? exslen| = \Jexp ix . Vx 
3 


1 
a 
oo oo 


243 i 
3 ~ki= 1 
oe ia (Tt Ger ea (laa fay | 


'k5! 
k, =0k=0 ky!ka! 


for (x © Randx <0 
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2 V6 23/2 


3 
3 3 2/3 1/2 Larg(6—zo )/(2 x) ]+1/2 |arg eT (2x) 
4 1 2 ( 1 ] 
=— | -|— 
3N3 \z 
3 2/3 me : 
2 
14+1/2 |arg(6—Zp )/(2 7) ]+1/2 | arg 2/3. ~20 (27) 
T 
Zo 
k 
245 ; ky -k 
_1)k1+k2 (1 _l _ 9,1 _ -k1 -k2 
(-1) (- S)ey (— ak, (8 - 20)"" | 33 - 20] 20 
oo oo 
! ! 
k} =0k=0 ky 1kp! 


We have also: 


(2V6)/(a*2)= (2V2)/n 


Input 
2V6  2v2 
ae on 
Plot (figures that can be related to the open strings) 
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Alternate form assuming a is real 


Alternate form 


2 r— 
a=V3n7 


Alternate form assuming a is positive 


2 =— 
a=vV3a 


Solutions 
a=- V3 Va 


oe a 
a=V3 Vx 


From 


GS 2.37 Griffiths 3rd ed., Problem 2.37 Part 1, expectation value of time 
dependent wave function - 


https://www.youtube.com/watch?v=K0gODNMd6bQ&list=FL2S91m- 
Zloo2gA0jDQ60XHA &index=1 &t=503s 


We have that: 
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r|3. 1 
Al [ Bu. —tuf p3 dx = |Al?= Sfowr sito 
a 


aj? 2 ann =| 
2116 16] 


16 
Al? =— 
Al" = = 


From 

_ 4 _ 2v2 
A= 7 for a= = 
we obtain: 

4 2 

J5as 


4/N5a=(2V2)/0 


Input 
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Exact result 


4 2Vv2 
VSsva 7% 
Plot (figure that can be related to an open string) 


Alternate form assuming a is real 


2V50 


a 


=5V2 


Alternate form assuming a is positive 


Sa=2n 


Solution 
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Thence, we obtain: 


4/\\(5-(202)/5) 


Input 
4 


{5(2 (27) 


Decimal approximation 


0.90031631615710606955519919100674058266457414995522062557 14374712 


0.900316316157...~ 0.9003163161571.... = te (DN Constant) (We note that, with 


regard the inflation, during a period of almost exponential expansion H < 0 so that € > 
0. Indeed, the value 0.9003 163161571... =(2V2)/m> 0 and also the n, = spectral index 
= 0.90-0.97 is near to the DN Constant value. Also the squared sound speed of the 
gravitino's longitudinal polarization mode could pass through 0.9003163161571 in the 
early universe, in the so-called quasi-de Sitter phase of inflation) 


Property 


2v2 


is a transcendental number 
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Series representations 


4 


4 
foe e—”——n’E=EEfY 
[3 (22?) V-14+272 Tea(-1+2e)*{ 2] 


4 


4 
s 2 7 . re - (-1F (-14207)* (-3), 
2 (227) a 
= - 


. a ~ my (-1)¥ (-}), (227-20 2g 
5 (27°) Zo oa k! 


pn) : 
{ a | is the binomial coefficient 


We have analyze the following expression: 


a a 


nit _ (nn _ ¢ntt 
— x] dx — x sin {— x) dx+a sin (— x) dx 
a } a a 


a/2 a/2 


If in this expression concerning the solution of the Schrodinger equation for a 
particle in a box of side proportional to a, we put the formula of DN Constant 
(2V2)/m = (2V6)/ar2 and obtain a. Successively, we obtain all the Ramanujan 
recurring numbers. This is the my thesis. As with the solution of the Schrodinger 
equation for a particle in a box of side proportional to a, so the DN Constant also 
works with solutions of the Schrodinger equations of that type. Regarding the DN 
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From the following formulas: 


we have that: 

if we consider V2 c), we obtain: 

V2 (2/n) = (2V2)/n e€ Py = (V2 €1)? = ((2V2)/n)? = 8/2? 
((2V2)/n) 
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Input 
2 v2/ 


Result 
8 


r 


Decimal approximation 


0.8105694691387021715510357056778211112348701973779723907648722551 


0.8105694691387... 


Property 


8 
— is a transcendental number 


Series representations 
2v2P~o 1 
Ci 

k=0 142k 


(2¥2) 1 


lye © uy* 1195-1-2 (5142k_4,. 999142) V2 
hp 142k 


= \k 2 
"Sie aa) 
K-0\ 4) \a42k” 144k 344k 
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Integral representations 


(2% ee 
” 2( vi-2 at) 
? v2 ) 7 2 
mn (i ae dt . 
? v2 ) = 2 
T | [2 — at) 
Vv 1-t° 


Basically the previous result 0.405 multiplied by 2. 


In fact: 


Result 


A | © 
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Decimal approximation 


0.810569469138702171551035705677821111234870197377972390764872255 1 


0.8105694691387... 


Property 


8 
2 is a transcendental number 


Alternative representations 


24  ~=8 

rm (180°)2 
2.4 8 
rw -6£(2) 
2 8 


~ (-ilog(-1))" 


¢(s) is the Riemann zeta function 
log( x) is the natural logarithm 


fis the imaginary unit 


Series representations 


2x4 1 


7 2(d= cut? 


=0 142k 
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4 1 


Nm 


x 2(ys (=F 1195-12 (5142 k_4,.239142k) 


=0 142k 


i) 


4 8 


= 100 k 2 
uae DP (or M iver rors) 
=0\ 4 142k 144k 344K 


Integral representations 


24 _ 2 
= - P 
. | ne dt) 
i . 
ro | 1] 
dt 
hy 1-7 


From which, after some calculations: 


((((1+((2°2/6 — 1)*1/32))((2:4)/2’2)))) 


Input 
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Exact result 


2 
ofr] 
6 


r 


Decimal approximation 


1.61010468151062558495098898785 16453034986905730601705440001121522 


1.61010468151062... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... (Ramanujan Recurring Number) 


Alternate forms 


afreal 1 (9 | 


x 


4 (6 + 6892) 72 6 | 


3x2 


4 x 2332 [Ve + Vr -6} 


Expanded form 


axe 2; 


4 
rm oe 
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Alternative representations 


[vse 4) _a(1+ V=147@) "Y-14@) 


6¢(2) 
[yee al 4) _aftea-t+ tases] 
(180 °)2 
[alee folnrery 
cos~!(—1)? 


f(s) is the Riemann zeta function 


cos” (x) is the inverse cosine function 
Series representations 


83/-1+ 52, a 


=> —_+ 


e 7 


2 k 
+3 é-1 Jc 4) " 8 32 -1-29¢, 
a. a ae 
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4 ow 1 
832) -1+ - 
V 3 Uk=0 (142k)? 


bi 
7” e 3 


Integral representations 


fv 2 aie 4) apes aos atid -3+-2( bdo) 


3( Yi2 oF 


fy a -1 \2 4) 2[a+anm af -a+2( (ree a 
3 = 


3 (foto ae)?’ 


2 2 
boyz |e 4) 3.4. 331/32 32 -3+8(fIVi-0 at] 


me 6(RVi1-2 at} 


And again: 

m/137+2((2:4)/n"2 )) 

where 1/137 ~ Fine Structure constant 
Input 


8 2x4 


+ 2x —— 
137 re 


Result 


81 


Decimal approximation 
1.6440702715152860455726016550292152362230044049703616123397806022 


1.644070271515286...~ (2) = 17/6 = 1.644934 (trace of the instanton shape and 
Ramanujan Recurring Number) 


Property 


16 T 
— + — is a transcendental number 


r 


Alternate form 


mw +2192 
137 x2 


Alternative representations 


xm 2(2«4) 180° 16 


4 a + 

137 ~~) 137. (180°)2 

mn  2(2»4) 1 1,1) 16 
ie = —— cos (-1) + ————; 
137 a 137 cos~!(—1)2 

mn  2(2»4) 1 ae 
+ = —- — ilog(-1) + ———} 
137° 2 1370 * Citog(-) 


cos” (x) is the inverse cosine function 
log( x) is the natural logarithm 
fis the imaginary unit 
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Series representations 


137 


+ 
137 


rts 


+ 
137 


r 


2(2* 4) 
a2 


2(2» 4) 
a2 


ak 
i aes _137+4( Reo) 


oo (-1* 
137 (Ss, 142k 


- 271, ( Wee a rare 


_ 192+ (Bea 6" (Sar eae * tae aaa) 


137(dF9 ad rar -5-8k Ts wr rg 


Integral representations 


n 
137 


wv 


— + 
137 


2(2%4) _ 


pd 


2(2%4) | 


wr 


2(2%4) 


aa 


137( [gees dt) 


2(274 + (fue at)’) 


137 ( feat te)? 


137 ( i red at) 
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From 


Expectation value of time dependent wave function - 


https://www.youtube.com/watch?v=K0gODNMd6bQ 


3 
Y(x,0) =A | 


4~ fa13 l 
w(x, t) = 2 F pe tEit/h / sae 
VoOG ° t 


W(x, t) = = [30 ety t/h _ pzetEst/h| 


Multiplying 


(x,t) = = [3 e~iEyt/h _ pe tEst/h} 


by a and simplifying: 


(2sqrt2)/Pi*1/(sqrt10)*[3*w*e%(-(* B* )t/h)-w*e*(-(1*B*t)/h)] 


Input 
2V2 1 2) * orth i Bryih 
— (3We (i B) a be iBt 
= ¥10 
Zz istt plex jugate of z 
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fis the imaginary unit 
Exact result 
2 (3 w eit \ih _ wy et aan 


VSa 


Alternate forms assuming B, h, t, and ¢ are real 
4w (cos( =*) + 2i sin(=*)) 

VSn 
4 w cos(=*) 8iv sin( =) 


dese Asx 


Alternate forms 
Qu ei Bryjh (- 1+3 ef2itRe(B)/n) 


VSa 


6 elite \h 2 e i Bosh 


VSx VSe 


Que" Bryjh (- 14+3¢it® avi om) 


VSa 


Re(z) is the real part of z 


Expanded form 


6y elit Fyn 2y ei Bon 


V5a VSx 
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Alternate forms assuming B, h, t, and ¢ are positive 


2y e“FBOM (_7 43 el2i Boh) 


V50 
6ue" Bryjh 2p e E Boin 
V50 V50 
Roots 
h(2mn + ilog(3)) 
Re(B) #0, Re(h)>O, t = —————_ , neEZ 
BY +B 


fe h(2mn + ilog(3)) 


Re(B)#0, Re(h) <0, 
(B) (A) < B48 


», neZ 


ee h(2mn + ilog(3)) 


Re(B)#0, Im(h)#0, Re(h) =O, 
(B) (fl) (/l) B'sB 


log( x) is the natural logarithm 
Z is the set of integers 


Im(z) is the imaginary part of z 


Root 
w¥=0 


Series expansion at t=0 


4W  2itw(3B°+B) t?w(B*-3(B*)’) 
+ Ht Or 
VS V5 ch V5 xh? 
ity (B>+3(B*)3)  t4*(w(B*-3(B*)4)) 
a oi i so IS i lk al | 
3V5 ch° 12(v'5 rh‘) 


(Taylor series) 


o(t°) 
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Derivative 


a|{ (2 V2 )(3ue“ BY Yh y eH BtWh)) diye Btvh (B+3 B° eli #{B°+B)/h) 
xV10 a 


at V5 xh 


(assuming a function from reals to reals) 


Indefinite integral 


2(-e@ Bon w+ 3 elit B yn w) 
come 


ei Btyh 2 Zeit (B-2 | 


2ihy| B B-2 Re( B) 
= + constant 


VSn 


dt = 


Alternative representations 


(sy et" By* t\/h _ y eG BDIN) (2 v2) (3uw? — ww?) (2 V2) 


V1027 V107 
| iBt itB ) 
for|a = anda = | 


ly ly 
\ ojuw ory 
hlog(w) hlog(w) 


(su e (GB eh _ wu e@20M) (2 v2) 2(-y eBovn +3y et 1Bi? naan) V2 
V10 7 " xV 10 


(su Pe t)/h _ u ei Bom) (2 v2) 
V10 2 7 


2(-w e HBO 4 gy een flesgncai*)) V2 


xv 10 


| Z| is the absolute value of z 


sgn(x) is the sign of x 
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Series representations 


(sy e (i By t)/h -w eG POM) (2 V2) © 2y w(- = -3(42 \ ) 


V107 = — 


(sy etea sn -w ¢FFOR) (2 V2) © 2e%y ((- - - zo)" 7 3 (4 _ zo) } 
V10 x : ie V5 rk! 


(3 ui en B)* t/a _ us et mae) (2 V2) 
V10z 7 


co 2u (-(-8)?*(h+ 2hk-iBey+3(42)* (he 2hk+it B)) 


k=0 V5 ha(1+2k)! 


nl is the factorial function 


From the following alternate form 
4 w cos( =) . 8iw sin( =) 

V5a VS0 
for B=2 and t=8: 


(4 w cos((2*8)/(1.054571e-34)))/(sqrt(S) 2) + (8 1 w sin((2*8)/(1.054571e- 
34)))/(sqrt(S) 7) 

Input eee 

4u cos 


ae 28 
——————_,,} 8i sin{ —— a) 
1.054571 asl ¥ 1.054571. 10734 


Ven 7 Van 
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Result 


(0.514431 + 0.488213 i) Ww 


Plot 


real part 
— imaginary part 


Alternate form assuming ¢ is real 


i (0.488213 w + 0) + 0.514431 u +0 


Property as a function 
Parity 
odd 


Derivative 


I 
— (0.514431 + 0.488213 #) Ww) = 0.514431 + 0.488213 i 


rd 


Indefinite integral 


| (0.514431 + 0.488213 4) W dw = (0.257216 + 0.244107 i) Ww 
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From which, for y = 1: 


(4 cos((2*8)/(1.05457 le-34)))/(sqrt(5) 2) + (8 i sin((2*8)/(1.054571e-34)))/(sqrt(5) 
Tt) 


Input interpretation 


2-8 _ 2-8 
4 cos oa) 8isin{ —— 3) 
VSn V5 

Result 
0.540725... + 
0.356899... i 


Alternate complex forms 


0.514431 + 0.488213 i 


0.709219 (cos(0.759255) + i sin(0.759255)) 


0.709219 eu Tes i 


Polar coordinates 


r = 0.709219 (radius), @ = 0.759255 (angle) 


0.709219 
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And, after some calculations: 


(Pi-v3/2)*(((4 cos((2*8)/(1.05457 1e-34)))/(sqrt(5) 2) + (8 i sin((2*8)/(1.05457e- 
34)))/(sqrt(5) =))) 


Input interpretation 


2x8 topnf_ -2xB 
[r- a= 1.054571 os) 7 Bi sin 1.054571 a) 
2 


VSa VSn 


Result 
1.23046... + 
0.812148... i 


Alternate complex forms 


1.17062 + 1.11096: 


1.61388 (cos(0.759255) + é sin(0.759255)) 


1.61388 en 92558 


Polar coordinates 
r = 1.61388 (radius), @ = 0.759255 (angle) 


1.61388 result that is a very good approximation to the value of the golden ratio 
1.618033988749... (Ramanujan Recurring Number) 
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We have also: 


(16/(x4))(1/4(9* 1/((4 cos((2*8)/(1.054571e-34)))/(sqrt(5) 2) + (8 i 
sin((2*8)/(1.05457 le-34)))/(sqrt(5) 2))))*2 


Input interpretation 


16 en 


1 
414 2x8 
7 4cof 22) gisin( 2 _) 
——L054571- 10" 5 
VSn V5 x 


8: sin| 8isin( ar 2) 


fis the imaginary unit 


Result 
0.778723647 1587008 13223845866868750553086526768755047 154124229482... 


1.82152138559610178111958632588707565203221237382917680356433827... i 


Alternate complex forms 


0.086399 — 1.65094 i 


1.6532 (cos(— 1.51851) + isin(—1.51851)) 


1.6532 e bolesli 


Polar coordinates 
r = 1.6532 (radius), @ = —-1.51851 (angle) 


1.6532 result very near to the 14th root of the following Ramanujan’s class invariant 
Q = (Gsos/G101/s)° = 1164.2696 Le. 1.6557845... 
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Indeed: 
1/4 
Gsos = P~V/4QUS =(V5 + 2)/? (44 ) (V101 + 10)'/4 


1/6 


x (cas0vs + 29/101) + 1/ 169440 + 7540V505 


Thus, it remains to show that 


/113 + 5505 : 505 [105+ 550 : 505 =) 
(130V5+29V 101) +1/ 169440 + 7540 Visio oan -( = : 


which is straightforward. 


We observe that: 


3 
( Es pes) = 1164.2696... 


Indeed: 
Input 

3 
, = (113 + 5 V505) + y 5 (0s +5 755) 
Result 


E fa 1 E | 
= | = (105+5V505) + -— ,/ — (113+5V505 ) 
2V2 2V2 
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Decimal approximation 


1164.269601267364667589866974010779128760584499596965 1428885794777 


1164.269601267.... 


Alternate forms 


3 
{tens v5) + [2(013-+5 ¥505) | 


lL, 
gq (9 V5 + V101 + V¥105- 40: + ¥105+40i)° 


338 881+ 15080 505 +4,/ 5 (2871007052 + 127758 137 V 505 } 


Expanded form 
iil 5 107 
= (105+ 505 ) [aS == (105 +5V'505) +" 
1 5 
Fuses 05) +7 20° (113 +5 505 } 


Minimal polynomial 


x® — 1355524 x° + 400646 x* — 1355524x7 +1 
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From which, we obtain: 


= 1,65578... 


3 
is ( 113+5V505 esse) 
8 8 


Indeed: 


Input 


3 
| ~ (113+ 5 505) + (05 +5 7305) 


1 
8 


Result 


3/14 
1 fi, 1 fi, | 
; 5 (105+5 V505) + > 5 (19+ 5 V585) 


Decimal approximation 


1.655784548804744724619349561761 107639558068 1 144806979602393567944 


1.6557845488.... 


Alternate forms 
1 3/14 
: f 10(21+ V505 ) + \| 2(113 +5 V'505 ) } 
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4 338881 + 15080 ¥ 505 +4 | 5 (2871 007052 + 127758 137 v 505 } 


(5V5 +V101 + ¥105-40i + ¥105+40i)" 


93/7 


Minimal polynomial 


x)? _ 1355524 x + 400646x°° — 1355524x 41 


All 14" roots of (1/2 sqrt(1/2 (105+5 sqrt(505)))+1/2 sqrt(1/2 (113+5 sqrt(505))))° 


3/14 
1/1, 1 fi) ar 
F 5 (105 +5 V505) + 5 5 (113+ 5 7505) | e° = 1.65578 (real, principa 


3/14 
1 1, 1 | i i in 
F 2 (105 +5 ¥ 505 ) a gists 05 e 7 1.4918 + 0.7184 i 
1 i \ 1 i . ak (2ix)/7 ; 
: 2 105 +5505 ] .. 2 lis+5¥ 505 } e " = 1.0324 + 1.2945 i 
1 fie Pas Sy ain 
5 3 (10545 9 505 | se 3 IS +5:¥ 505) e 


= 0.36845 + 1.61427 i 


3/14 
1 fi a fl mare 
F 5 (105 +5 V505) + 5 5 (113+ 5 505) | ene 


= —0.3684 + 1.614271 
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1/2((1.6532 + 1.61388)/2 + 1.6532) 
Input interpretation 


1 (1.6532 + 1.61388 ; 
- | + 1.6532 


2 2 


Result 


1.64337 


1.64337 = C(2) = 27/6 = 1.644934 (trace of the instanton shape and Ramanujan 
Recurring Number) 


From 


,a ‘(3 1 ; ,a [9 ts oa ; 
Al" | q¥i—Z¥s3 dx = |A|"s | Te al? + aE Wal dx 


aps | Jur \* + slvsl ax =1 


bad 20a _, 
= |Al?; ila = 
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On the application of the formulas of the volumes of an octahedron and a sphere 


With regard to a sphere inscribed in an octahedron, we have the following formulas. 


Fig: sphere inscribed in an octahedron 


Vo=5 V2 13 


V;= =ar3 ; where r, = (1/2) 


With regard the ratio between the two above formulas (octahedron and sphere) 
(1/3*V2*143)/(4/3*2*(1/2)*3) 


we obtain: 
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Result 


¥22 


7 


(for 1+ 0) 


Decimal approximation 


0.90031631615710606955519919100674058266457414995522062557 14374712 


09003163 16157106....= a (DN Constant) 


Property 


2Vv2 


Tw 


is a transcendental number 


Series representations 


(-1)* (-}), (2-20) rg 


v2B 2V 2% Te9 ——, 
sna) ; 


(-1* (2-9 x*(-3), 


YER __ remrin| M22) VE Tey 
‘(artis ' 


for (x © Randx <0 


_v2R 
3(42(5))3 
k -k 


ky 1 
g ( 2 \N2 lare(2-2002m)) V2 +Largi2-20(27)) soo (-D* (-2},(2-20)" 20 
Zo 0 =0 kt 


rs 


for (not (zp € R and -<o 


< Zo = 0)) 


From which: 
1/3*(2/((1/3*V2*143)/(4/3*2* (1/2)%3)) 2 


Input 


2 


1 
1 3 
3 yV¥20 


I 
tx(2)° 


Result 


r 


6 


Decimal approximation 


n! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 


R is the set of real numbers 


arg(Z) is the complex argument 


|X] is the floor function 


fis the imaginary unit 


1.644934066848226436472415 166646025 1892189499012067984377355582293 


1.644934066848226... = C(2) = 27/6 = 1.644934 (trace of the instanton shape and 


Ramanujan Recurring Number) 
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Property 


6 is a transcendental number 


Series representations 


2 | 
V2 B ~ 2 
3 (42(2)°) 


ole 


wile 
i) 
\| 
I 
i) 
| 
T 
tol 
a 


v2 2 


2 4< 1 
v2 2 3 


3 (ax(4)) 


Ole 


Integral representations 


3 v2 2 
3 (4=(2)°) 


(1+ 2k)? 


1 2 8 1 2 
Ee | “Ur 
0 


101 


2 


1 2 = *oo 1 2 
ee 
3} v2e 3\Jo 14¢t? 

3 (4z(3)) 

2 
2 

1 2 2 “1 1 
3 v2 3 | Jo 1-22 

3 (4(3)) 


We note that, from the sum of the first nine numbers excluding 0, ie., 
1+2+3+4+5+6+7+8+9 = 45 (these are the fundamental numbers, from which, through 
infinite combinations, all the other numbers are obtained), we obtain the following 
interesting formula: 


1+1/(((@*2+(2Pi)/3*MRB const)(1/e((14+2+3+4+5+6+7+8+9)(1/Pi))))*1/3) 


Input 


1 
1+ 


3 (0? + 27 Cunp) (1 V1+24+34+44+5+6+7+8+9) 


@ is the golden ratio 


Crp is the MRB constant 
Exact result 
=—2Z/ P) -—I1/ ) e 
3 2/(3 7) 5 1/(3 7) 


3) 2nC 
— +67 


+1 
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Decimal approximation 
1.64529737852077603277 18962297937282004549534211102915708253939286 


1.64529737852.... = C(2) = 17/6 = 1.644934 (trace of the instanton shape and 
Ramanujan Recurring Number) 


Alternate forms 


9=2/(37 <1/(37 e 
3h/3 2/(3 x) 5 1/(3 7) 3 +1 
27 Crs +367 


e 


27CurpB ly; * 
—— + = (3+ V5) 


3-23m) 5- 1/(37) 


1 


3 


od 


1/3-2/(3 x) + 
8xCyre + 18+6V5 


{3 ~ / 3: 
2 3 1/(37) 


5 


3 1 


Expanded forms 


-2/(3 7) -1/(3 7) € 
3 5 3) 27Cyrp 1; V5 
—_ Fy (1+V5 ) 


-2/(3 x) -1/(3x) 


3 5 


3) 2rCyy RB 
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And: 
sqrt(6(1+1/(((@*2+(2Pi)/3*MRB const)(1/e((1+2+3+4+5+6+7+8+9)(1/Pi))))*1/3))) 


Input 


6}1+ 
3/ (42. 22 1y 
(° + 27 Cure) (+ 1+2+34+4+5+6+7+84+9) 


@ is the golden ratio 


Cmrp is the MRB constant 


Exact result 


-2(3m)_ --1(3x) € 
od : 3} 27CurB 2 =? 
3 7 


Decimal approximation 
3.1419395715265843089243307321961626326775 133868 116590446825417393 


3.141939571526.... ~ a (Ramanujan Recurring Number) 


Alternate forms 


j j ‘ id 
6 3/3-23) 5-3) 4 +1 
27 Crp + 347 


gl2-V3m  5-M6m) | 5 . 6e 4 2/Bn) aS 
4nCurn +9+3V5 


104 


Expanded forms 


6 3 37) 5 37) 


3} 2rC 
MRB + 


Se +1 
—— > (1+V5) | 


> |= & 


1-2/(3 7) -1/(3 x) 


2x3 5 


Furthermore, we obtain also: 


In*V2((1/3*V2*143)/(4/3*¥*(/2)3)) 


Input 
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Exact result 
8 


8 


value that is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 8 "modes" corresponding to the 
physical vibrations of a superstring. 


Series representations 


(27V2)(V2 20) 
3(47(5)))3 


for (not (Z9 €R and -«< Zg $ 0)) 


4Vi0 » pel 1c 


(2x ¥2)(Vv2 8) of. |arg(2-x a {2 D2 xP x*(-3), 
accra ca hal 


for (x € R andx < 0) 


(27 V2)(v2 2B) 7 
s(ant)s 
(-D¥ (- 3), (2- zo 20° P 


1 \larg(2-z9)/(2)] 1+larg(2-z9)/(27)] — 
4|— Zo > k! 


Z0 k=0 


n! is the factorial function 

(a), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(Z) is the complex argument 


|X| is the floor function 
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fis the imaginary unit 


6m*V2((1/3*V2*143)/(4/3*0*(1/2)3)) 


Input 


Exact result 
24 


24 


The value 24 is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to the 
physical vibrations of a bosonic string representing a bosons. From the analysis, we 
observe that the is no number theoretic connection with physical vibrations of 
fermionic strings at extremally low entropy. This fact is confirmed by the fact that the 
Higgs bosons at the moment of the big bang and infinitesimally shortly thereafter, 
facilitated the creation of fermions (matter and antimatter particles) [8]. Thus we note 
that the ingredients for the formation of electromagnetic radiation from photons (a 
Boson), and the formation of matter from the Higgs boson after the big bang, are 
intrinsic properties of the vacuum energy in pre-big bang. 


Series representations 


(6xV2)(V20) a ue (- 5), (2- z0)* 20° Y 
—— Zo oe 
. 13 k! 
+ (42(5) )3 ra 
for (not (Zg ER and -«< Zg < 0)) 
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(62 V2)(V¥2 P) __ jarg(2— x) 21e (-1 (2- x x*(-2), 
3(42(5))3 = r2erp'(in| Qn |x » k! 


for (x € Randx < 0) 


k=0 


(62V2)(v2 1) 
1 1)3 - 
3(47(5))3 
2 _———" (2x)] Ps +Larg(2-Z9 )/(27)| 3 
Zo 


(-D* (- 3), (2- zo) 20° P 
~ k! 


n! is the factorial function 

(a), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(Z) is the complex argument 

LX] is the floor function 


ris the imaginary unit 


This could imply that all matter (fermions) was preceded by bosons. That is, before the 
Big Bang, from perturbations of the vacuum energy itself, bosons were created, and 
successively at the Big Bang, and infinitesimally shortly after the Big Bang, fermions, 
were created from the vacuum energy that underwent a violent “breaking” that formed 
a hot plasma. of particle-antiparticle pairs. This therefore implies that quantum gravity 
was not necessarily “dark” to some extent, because a photon (light particle) is itself a 
boson. Therefore, a big bang was not necessarily the moment of the creation of light, 
but of the creation of matter (fermions) from vacuum energy, as this undergoes further 
"breaking" in the cosmological constant, in the hot plasma of matter and in the energy 
dark. 
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(2n*V2((1/3*V2*143)/(4/3*0*(1/2)3)))4 


Input 
1 f2P 4 
2nV2 - 
44(4) 
3° '2 


Exact result 
4096 


4096 = 647 , (Ramanujan Recurring Number) that multiplied by 2 give 8192, indeed: 


The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is 
negative and independent of the gauge group. The vacuum energy and dilaton tadpole 
to lowest non-trivial order for the open bosonic string. While the vacuum energy is 
non-zero and independent of the gauge group, the dilaton tadpole is zero for a unique 
choice of gauge group, SO(2!3) i.e. SO(8192). (From: “Dilaton Tadpole for the Open 
Bosonic String “ Michael R. Douglas and Benjamin Grinstein - September 2,1986) 


27* sqrt((2n*V2((1/3*V2*143/(4/3**(1/2)*3)))4)4 1 


Input 


Exact result 
1729 


1729 


This result is very near to the mass of candidate glueball fo(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve (1728 = 8? * 3°). The number 1728 is one less than the Hardy—Ramanujan number 
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1729 (taxicab number, as it can be expressed as the sum of two cubes in two different 
ways (10° + 93 = 123+ 1° = 1729) and Ramanujan's recurring number) 


Series representations 


1(4x(1)°)3 
© 
1427V-14256 V2" [2 ]{-1+256v2")" 


27 


(27 V2)(V2 BP) i eu 
ifaatd))3 


<a haa me = 8\-k 
are 
a k! 


27 


© (-1} (- af (256 ¥2°- zo) zo" 


3 4 
(2x ¥2)(v2 8) +1=1+27V% >) k! 
k=0 ; 


| Uan(H})3 


for (not (Zp €R and -«< Zg s 0)) 


27 


n 
7 is the binomial coefficient 


n! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 


R is the set of real numbers 
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We note that: 


1/25*1/144(((2m*V2((1/3*V2*143)/(4/3*0*(1/2)3)) 4) +(27 *sqrt((2m*V2((1/3*V2*1 
3)/(4/3*m*(1/2)*3)))4)+1)) 


Input 
1J/2B¥ 
1 1 
— x — |larv2x3 +127 
25 144 4 (4) 
3 2 


Exact result 

233 

144 

Decimal approximation 

1 OBO 55555555555555555555 


1.61805555.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... (Ramanujan Recurring Number) 


Repeating decimal 
1.61805 (period 1) 
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Series representations 


(sear) fe |eeaeey 


144 25 ” 
2 eo (-1)K (- +), (2- 29)* 29 
14+256V Zo ° >. + 
3600 wr k! 
(- Uk (-4), (256 V2" - zo)" zo* Zo 
27 V 20 ns aan 


for (not (zg €R and -«< Zg $ 0)) 


cae ela ae) age atenr er 
3 (4(3)) rei) Py Crean) 3 (4%(3) | 


144.25 ag 
k k y-k 
1 sf. | arg(2- x) 3 (2, Ir @-x x" (-3), 
s+ 286e (‘| -— ve a 
arg(-x + 256 V2") 
27 exp| ix | ——__—_| | Vx 
2a 

oo (-1)*x*(-1), eee | | 
2. or (X R and x Q) 


! 
tan k! 


112 


2(V2 B)xV2 we a7 | (202 Fav2 ¥ 
+ (4"(3)°) 


144 « 25 3600 


k(_1 k o-k\8 
1 \4larg(2-z9)/(2)| 5 co (-1) (--) (2— 2%)" 2 
1+256(—] git4 larg Zo)(2x)| > 2/k ‘ 
Zo Par k! 
1 1/2|arg(256 V2 °-z9)/(2)| 1/2+1/2arg(256 V2 °-z9}/(2)| 
27(—) Zo 
Zo 
: k 1 8 k op 
© (-1) (-1), (256 V2" - 29) 2 
k=0 k! 


n! is the factorial function 

(a), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(Z) is the complex argument 

|X] is the floor function 


fis the imaginary unit 


From 

2v2 . 

— is a transcendental number 
WT 


we obtain also: 


sqrt(6(1/3*(2/(((2sqrt2)/Pi)))*2)) 


Input 


113 


Exact result 


T 


Decimal approximation 
3.141592653589793238462643383279502884197 169399375 1058209749445923 


3.14159265358...=1 


Property 
n is a transcendental number 


All 2™ roots of 11? 


me’ ~3.1416 (real, principal root) 
ix 
re ~—3.1416 (real root) 


Series representations 


oo f 1)* 


Tek 


2, 1+2k 


2 
6 2 oo 4 (-1)* 119571-2k ae _ 4 2391+2k) 
3)2v2} 4 
rT 
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1 2 1 ) 
+ + 
1+2k 1+4k 3+4+4k 


It is plausible to hypothesize that z and @, in addition to being important mathematical 
constants, are constants that also have a fundamental relevance in the various sectors 
of Theoretical Physics and Cosmology 


2 
T P 
From = we obtain: 


sqrt(1/(Pi*2/6)*(4/3)) 
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Input 


Exact result 


2V2 


T 


Decimal approximation 
0.900316316157106069555 1991910067405826645741499552206255714374712 


0.9003 16316157106....= ae (DN Constant) 


Property 


2¥2 


is a transcendental number 


All 2™ roots of 8/1? 


2V2 e° 


7 


= 0.9003 (real, principal root) 


2V2 ei” 


T 


= —0.9003 (real root) 


Series representations 


= (DF (-14 BY (2), 


4 
3x7 k! 
6 k=0 


©, (-D* (3), (4 - 20): 20" 


4 
— =V 2% oo for (not (2p € R and -c0 < 29 $ 0)) 
3x7 k! 

one k=0 : 

6 

4 . arg(5 - x) oo (-1*(4 ~ x) x (- oh 

se Pin aa vx > rr 

: k=0 


for (x € R and x < 0) 


n! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 


R is the set of real numbers 


arg(Z) is the complex argument 


|X] is the floor function 


Lis the imaginary unit 
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DN Constant extended 

We have the following expression concerning the ratios (and/or the inverses) 
between the icosahedron, octahedron and tetrahedron volumes and the sphere 
volume. 


(we have highlighted the DN Constant in blue) 
(((((5/12*(3+V5)*d43)/(4/3 **(d/2)%3))* 1/((1/3 #2*a3)/(4/3 *7*(a/2)3)) * W(((N2 
d*3)/12))*1/(4/3*2*(d/2)3)))))*C1/(221:)) 


Exact result 


re 241 5(3+V5)a 
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Decimal approximation 
1.618008545900107058 1002623979536005212943435960226956084921288971 


1.6180085459.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... (Ramanujan Recurring Number) 


Alternate form 


” a 24 (15+5V5)x 


Series representations 


(-)(-}) (5-20) zo“ 


r[2+ Vie Dep RES) 


5(3+V5)a af 
(v2 a3)(v2 a) 12(4x(2)3) V2 Pa | wo DE (-3), 2-20 zo* P 
+f (oter(sPahale(=) 5 [eg] 
3.3 


for (not (zp € R and -«< Zg s 0)) 


5(3+V5)a 7 
((v2 a3)(v2 a?))12(4x(2)") - 
‘\ (o(+n(3P)(02(+2(3)")s 


x [2+ ex(en| = |) Vx x20 (-D¥ 6- " = 2h) 


4 erin 82) VE"[Ye, are eet y 


for (x € Randx < 0) 
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5(3+V5)a 7 
((v2 a3)(v2 a?))12(42(2)") - 
4 (o(+n(3P0(2(+2(3)"))2 


—|arg(2-Zp )/(2 7) 1/2 |arg(5-Z )/(2 7) 
24 r(—) nie OH [a)-largt2-2922)) 3+(—] ee ee 
2 Zo Z0 


kyl _ ny =X 
° k! 


k=0 
co (-1)* (- 3), (2- 20)" a . (1 
k! (=) 


k=0 
n! is the factorial function 
(a), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 
arg(Z) is the complex argument 
|X] is the floor function 


ris the imaginary unit 


Integral representation 


fi oot+y [F(s) T(-a-s) ds 
-ico+y z 


(1+ z)° = for (0 < y < —Re(a) and |arg(z)| < 7 


(27 i) T(-a) 


T(x) is the gamma function 
Re(zZ) is the real part of z 


|Z| is the absolute value of Z 
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Furthermore, from the formula 


2M 5(3+V5)x 


we obtain also: 
(4 (1.6180085459)*(2 11))/(5 (3 + sqrt(5))) = 3.1415926535 


Indeed: 
4 = 1.61800854592" 


5(3+ V5) 


3.141592653588487 16242219325098587 1527893 1025 189245576170078100613 


3.1415926535.... = (Ramanujan Recurring Number) 


From the following extended DN Constant (“Unitary Formula’) 


a 
a5 (34+ v5)d3 
ip (3 + V5)a 


3 
3n(5) 


2% 


with regard 
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for q = 1729 and p = 4096, we obtain by changing the sign in the algebraic sum of 
the aforementioned Cardano’s Formula and after some calculations: 


-un 24) 5(34+V5)x 


multiplied by 


1729 17297 4096 1729 17297 4096° 
= + .| ——+ - 3; -—— - ,_| —— + 
2 4 27 2 4 27 


and performing the ninth root of the entire expression: 


V(20(-1/)(5(B+V(5)) (1/22) )(AM(-1729/2+N(172942/4+4096%3/27)) -4/(-1729/2- 
V(1729%2/4+40963/27)))*1/9)) 


we obtain: 


a 215(34V5)x | 
1729 17297 4096° 1729 17297 4096° 
- + .| ——+ - 3|-—— - + 

2 4 27 2 4 27 
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| 274958621851 
3 1729 
6 2 
hy 5(3+ V5)a 


i.e. 


+ 


2(-1/(2n)) ((-1729/2+(27495862185 1/3)/6)(1/3)+(1729/2 + 
\(274958621851/3)/6)(1/3))(1/18) (5(3+V(5)) x14) 


= 1.61549140391.... 


The general "unitary" formula, which derives from DN Constant, is the following: 


_ ¥541 


‘ 16 | V2 
sd =~ 1,61803398... = 


1 
0.9991104684 (© X RX 2.33 - 107%) ; 


2 ™ 


Where nt is the Del Gaudio-Nardelli Constant, 0.9991104684 is the value of the 


following Rogers-Ramanujan continued fraction: 


os e*¥5 
= | -——_—_—__ = 0.9991 104684 
a e275 
-—grtl 1+ oak 
S4/q3 _ 7 
1+ yg /55 1 1+ saa 
1+ 
1+.. 


C is any constant or solution to an equation, R is the radius of the Universe and 
2.33*10°'° is the temperature of the universe expressed in GeV. 


123 


For example, C= 9.9128, inserting a radius of the Universe, which we have calculated, 
equal to R = 2.06274*10'" years, from DN Constant "unitary" formula, we obtain: 


\I(2«(2:(((2V2)/n))(1/16))/(1t-0.999 1104684) (9.9128%(2.06274 x 
10*12)x2.33-10(-13)))) 


2 16 2V2 
x 


9,91282.06274..10!2 2.33 


1.61803591234826423544017440883470985425452735084017335630648 18107 


1.618035912348.... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... (Ramanujan Recurring Number) 


We obtain also: 
(V(2«(2-(((2V2)/n))(1/ 16))/(1/(2t:0.9991104684) (9.9128x(2.06274 x 
10%12)x2.33-10%(-13)))))dxdydz 


Indefinite integral assuming all variables are real 
0.809018 x* y2 


Definite integral over a cube of edge length 2 L 


“Lol cl ‘ 
[ff 1.81804 axay az = 12.9443 1 
-LJ-LJ-L 


Definite integral over a sphere of radius R 


{ff 1.61804 dz dy dx = 6.77761 R° 
2 


xray +27 <R? 


124 


From which, for L=R = 1 , dividing the two definite integral results by the original 
expression, we obtain: 


12.9443/(v (2x(2: (((2V 2)/mt))*(1/16))/(1/(T. 0.9991104684) (9.9128x(2.06274 x 
10%12)*2.33- 10%(-13))))) 


Input interpretation 
12.9443 


216 2¥2 


rT 
2» 12 
1 9.9128 »2.06274.10*= «2.33 
m0.9991104684 1013 


Result 
8.00001... 


8.00001....~ 8 


value that is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 8 "modes" corresponding to the 
physical vibrations of a superstring. 


And 


3*(6.77761/(V (2%(2-(((2V2)/m1))*(1/16))/(1/(1t-0.9991104684) (9.9128x(2.06274 
x 10°12)x2.33-10*(-13)))))) 


Input interpretation 


1 9.9128»2.06274.10!2 2.33 
70.9991104684 1013 
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Result 
12.5664... 


12.5664....~ 42 = Bekenstein-Hawking (Spy) black hole entropy 


New fundamental formula deriving from DN Constant 


The DN Constant (Del Gaudio-Nardelli Constant) equals (2V2)/m) is defined as the 
ratio of the volume of an octahedron to the volume of a sphere and is an intriguing 
mathematical concept. Michele Nardelli hypothesized that the regular octahedron 
represents a phase in which the universe is highly symmetrical and with very low 
entropy. On the other hand, the sphere (which is inscribed in the octahedron, i.e. is 
"inside" it) represents the universe emerging from the quantum vacuum, which over 
time increases entropy and undergoes various symmetry breakings. This occurs in a 
regime of eternal inflation. 


From the following expression 


\(2«(2:(((2V2)/n)(1/16)))/(4096/(1-0.999 1 104684) (((1.616255*104- 
35)/(1.1056*104-52))xCxR))) 


2 16 - 


4096 ‘1.616255.1077° CR 
n~0.9991104684 \ 1.1056. 107 


which comes from the DN Constant, with 1.616255*10°° which is equal to the Planck 
length, 1.1056*10° which is equal to the Cosmological Constant, C = 1729 which 
corresponds to the Hardy-Ramanujan number and R = 4.6018401361 x 1074, which 
represents the radius of the Universe, we obtain: 
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\I(2x(2-(((2V2)/)(1/16)))/(4096/(z0:0.9991 104684) (((1.616255*10%- 
35)/(1.1056*104-52))x1729x4.6018401361 x 104-24))) = 1.6180329973... 


2 16 2 V2 
rT 


-35 
posotoaes (ieee ap 5a * 1729 4.6018401361 » 10-*) 
Xr . 04684 ‘ 


1.61803299730753249 1506757016629746746422577260892967 1407919395903 


1.6180329973075... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... (Ramanujan Recurring Number) 


We have also the following formula: 


(2x (2-(((2V2)/2)(1/16)))(4096/(11-0.9991 104684) (((1.616255* 10%- 
35)/(1.1056*104-52))x1729x(4.4525642121 x 104-24)))) 


Input interpretation 


2 16} 2 v2 
Fa 


-35 
oo = oe 1729 x 4.4525642121 a 
rT fe 04684 * 


Result 
1.6449323521020921304838989837041511688766218416551668779141660338 


1.64493235210209213...~ €(2) = 27/6 = 1.644934 (trace of the instanton shape and 
Ramanujan Recurring Number) 
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And again: 


(2x (2-(((2V2)/n)(1/16)))/(4096/(11-0.9991 104684) (((1.616255*10%- 
35)/(1.1056* 10*-52))x1729x(1.2206935225 x 104-24)))) 


Input interpretation 


2 16 2 V2 
r 


Se 
— ee 1729 » 1.2206935225 10°) 


x~0.9991104684 \ 1.1056. 10752 


Result 
3.141592257314699393995003923 1605796469731171781644423955790024797 


3.14159225731469...~ 2 (Ramanujan Recurring Number) 
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Now, we have that: 


Octahedron Sphere 
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Given the value of a volume, independently of the solid, following the Poincaré 
Conjecture, we compare any solid "without holes" and a sphere. If we compare an 


octahedron with a sphere, we have: 


4 1 
gu = 3 V2a" 


If we consider the radius of the sphere as an unknown, we must find the value of the 
side of the octahedron which allows us to equalize the two volumes and which will 
give us the DN Constant as a result (which will therefore be equal to the radius of the 
sphere). 


From 


4 1 
gu = 3 V2a" 


To find r we perform the following calculation: 


il 
_3v2a* 1 2 ie A2-aia. 20° e 


r3 — _J2q3?:—= = is = — 
an 3 4m 4 V2:4n  V2:4n 2V2n 
1 3} a 
2V2n 2V2n  3/2,/2n 


To find a, we have, for 


Thus, multiplying both the sides by J 2V2r , we obtain: 


2v2 sf (22)? 22 
ara 2V2n = age 
_*a-V2F-2v2 _ *[8-V2-22-2v2 _ */16-V2- 2v2 
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_3/32V2V2_3/32-2  V64 44 
i 20007 = Sg = 2g ee 
1 m1 1 Tl Tl 


Plot 


Solution 
_ 4 
ae 


for V = 1/3*V2*a‘3 (octahedron volume) and V = (4/3*2*r3) (sphere volume), we 
obtain: 


from the octahedron volume, we have: V = 1/3*V2*a} = (1/3*V2*(5)"3) 
TT 


(1/3*V2*(4/V (02 ))*3) 
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Input 


sly) 


rd 


Vx is the real-valued 3” root of x 


Exact result 
64V2 
3x2 


Decimal approximation 
3.05684889733736673528476874417464347288066 199 10203860253430294137 


3.05684889733.... 


Property 


64V¥2 
372 


is a transcendental number 


Series representations 


(-1F (-}), (2-20) ao 


; (4 _ AN 20 Tio 
‘a2 317 


for (not (Zp € R and -«< Zg s 0)) 


(-1)* (2-2 x* (-} 
64 exp(iz| a |)vx # * (-3), 


sya] = 


for (x © Randx <0 
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3 
1 ~ 
3 5 
: (-¥ (-5), 2-20) zo* 


1 \1/2 Larg(2-29)/(22)) 1/2 (1+Larg(2-29 )/(2))) 
64 ( zo 20 2i=0 kt 


372 


n! is the factorial function 

(a),, is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(Z) is the complex argument 

. x is the floor function 


fis the imaginary unit 


And, from the sphere volume V = (4/3*2*r°) = (4/3*n*((2V2)/n)*3) 
(4/3*tt*((2V 2)/t)*3) 


Input 
4 2 2) 


3 


T 


Result 


64V2 
37 


Decimal approximation 
3.05684889733736673528476874417464347288066199 10203860253430294137 


3.05684889733.... 
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Property 
64.V2 
3x 


is a transcendental number 


Series representations 


(-1) (- 2), (2 zo) =] 


fe ol 


for (not (zg €R and -~< Zy < 0)) 


ko wk yk(_1) B 
azexpi(ix |*222)) Vx" bre es iy 


eg ed a a 
ah 7 372 


for (x € R andx < 0) 


aaa | oe 


32(2 oe zo) M(2x)J Pa al z9)/(2x)]) 


(- (- 5), 2-20) 2o* ° 


=0 k! 


37 


n! is the factorial function 

(a), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(Z) is the complex argument 

. x is the floor function 


fis the imaginary unit 
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From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan - Quarterly 
Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
64g = e® V2 _ 944 276e7V2 _..., 
649554 = 4096e7-7¥7? 4... , 
so that 


64(g24 + gx24) = eV” — 24 4 4372e-7V™ +... = 64{(1 + V2)? 4 (1 — V2)"}. 


Hence 
e™V2 _ 9508951.9982.... 
Again 
Gz = (6 + V37)2, 
64G34 = e™V80 4 944 2760-7 4... , 
64G324 = 4006e—*V37 _ ..., 
so that 
64(G34 + GyP4) = eV" 4 04 4 4372e-7V _ ... = 64{(6 + V37)° + (6 — V37)*}. 
Hence 


e™V37 — 199148647.999978.... 


Similarly, from 


we obtain 

54+V95\" (5—V39\" 
64(g24 + 952) = eV — 24 4 4372e-7V* 4... = 64 [= — - + a Ss 
Hence 


e7V58 — 94591257751.99999982.... 
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We note that, with regard 4372, we can to obtain the following results: 


27((4372)1/2-2-1/2(((V(10-2V5) -2) ((VW5-1))))+@ 


Input 
1 V10-2V5 -2 
27|V 4372 -2- - x ————_ |+ 6 
2 v5 -1 
@ is the golden ratio 
Result 


2(v5 -1) 


Decimal approximation 


1729.0526944170905625 170637208637 148763684 18930653845 78548 15447023 


1729.0526944.... 


This result is very near to the mass of candidate glueball fo(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8? * 3) The number 1728 is one less than the Hardy—Ramanujan number 
1729 (taxicab number) 


Alternate forms 


5-27 /sto-2v5) +58V5 +432 ¥1093 ~27,|2(5- V5) -s7 
6-54 +54 ¥ 1093 + Zlieve- Jas 5) | 
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27(V 10-2V5 -2) 


-_ + Vv 1093 — 
@-54+54¥v 109 2(V5 -1) 


Minimal polynomial 


256 x° + 95744 x’ — 3248750080 x° — 
914210725 504 x” + 15498355554 921 184 x" + 
2911478 392539914656 x° — 32941 144 911224677091 680 x” - 
3.092528 914069 760 354714456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


187 29V5 27 27 
ra ae +54V1093 - = V10-2V5 - = ,/5(10-2V5) 


4 


ae LE oe is Bate 10-2V5 
; ae a 2(v5 -1) 


Series representations 
V10-2V5 -2 10-2V¥5 -2 
(v5 -1)2 
i 
ice 108 ¥1093 -2¢6-108 V4 yet - 2 | 
k 
k=0 


27 r 4372 -2- 


108 ¥ 1093 V3 Ye (2}+20v4 yre*(2)- 
mer . rs : > 1 

27V9-2V5 ¥{2]}e-2vsy"/fe[-a+va Der } 
k=0 k k=0 


2 
k 
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27 r 4372 -2- 


feat). 


V5 -1)2 


=| 1 
200 va Te ova Sea as zk 


CH yy RAED 
108 1088 Va Ye : caps oe 
a 
eo (- wed 1). (9-2V5)" 
27V9-2V5 ya 
Pe ee kat ame | 
[ava 5 ae ay 
k=0 k! 
uaa -2- Me-2NS 2 {10-25 - }-0- 
(v5 -1)2 
co 1 _ 9k g-k 
[ss 108 V 1093 - 2¢-108-V¥ z yo wt he sal 
~ (=1) (5 — 2)* zo* 
ey ase ant ag 
0 (—1) (-+) (5 — 29) 25" 
soi ROMEO what ant =i 


27 Vi 3 zai Sah =) 


pfs 


for (not (Zp ER ae -oo< Zp S$ O)) 


27((4096+276)*1/2-2-1/2(((V(10-2V5) -2) ((V5-1))))+@ 
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Input 


1 vV10-2V5 -2 
uae 2-2 SANS 2 +¢ 
V5 -1 


@ is the golden ratio 


Result 


V10-2V5 -2 


toar|-avay 1093 - er 


Decimal approximation 
1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 


1729.0526944.... as above 


Alternate forms 


5-27 (s00-25) +58V5 +432 ¥ 1093 - 27, 2(5- V5) -274| 
$-54+54¥ 1093 Elie v5 - Jats ¥5)| 


27(V 10-2V5 -2) 


6-544+54V 1093 - ea 


Minimal polynomial 


256 x* + 95744 x’ — 3248750080 x® — 
914210725 504 x” + 15498355554 921 184 x* + 
2911478 392539914656 x° — 32941 144 911224677091 680 x” — 
3.092528 914069 760354714456 x + 26320050 609 744.039 027 169013 041 
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Expanded forms 


_187 | 29 


+5471 003 - ~V10-2¥5 -— 5(10-2V5) 


107 V5 27 27V10-2V5 
~— 4+ — 45471093 + —— - ——__—_—_ 
2 2 ¥v5-1 2(V¥5-1) 


Series representations 


V10-2¥5 - 
ua Seats 2), 4 


(v5 -1)2 
[sce 108 vio | J. 
k 


Sol 


aio V4 Se (3 Jenova ee*(;)- 
o-ait 53} 2v5) ‘le . 1+¥3 die*{2)} 


(v5 -1)2 


a a 2. /10-2V5 - Neat 2), 4 
wile : 


aso ten 108 Va zk 


(- a “ake 


108 V 109 CD ara ee 
one oo 2) 7 / 
fave ZY 
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ae _p- Vi0-2¥5 -2 ‘ 
(v5 -1)2 


eo (-1)* (-+ 
[se 108 ¥ 1093 -2¢- ee 3 


108 ¥1093 V2 » . 
oo (—1)* ( 1) (5 — Z9)* zo" 
26V zo ae 


a eee cee) 


for (not (Zo « sion 


From which: 


(27((4372)* 1/2-2-1/2(((N(10-2V5) -2) K(V5-1))))+@)* 1/15 


Input 


V¥10-2V5 -2 


1 
15] 27| V4372 -2- ->» + 
‘ v5 -1 


Exact result 


V10-2V5 -2 
2(v5 -1) 


15 toar|-acay 1093 — 
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© (=1)* ( (-}), 6-2 


#2 (-1)* (- 4), (10- 2V5 - 20) zo" 


@ is the golden ratio 


Decimal approximation 
1.6438185685849862799902301317036810054185756873505 184804834183124 


1.64381856858.... © C(2) = = = 1.644934... 


Alternate forms 


27(V 10-2V5 -2) 


15] 6-54 +54 ¥1093 - 
2(v5 -1) 


2(v5 -1) 
166-108 V5 -108 ¥ 1093 +108 ¥5465 -27,| 2(5-V5 ) 


root of 256x° + 95 744x’ — 3 248750080 x° — 914 210725504 x° + 
15 498 355554921 184 x? + 2911478392539914656 x° — 
‘ 32 941 144911 224677091 680 x” — 3 092528 914.069 760354 714456x + 
26 320050 609 744039027 169013041 near x = 1729.05 


Minimal polynomial 
256 x!” 4.95744 x! — 3248750080 x” — 
914210725 504 x”> + 15498355554.921 184 x™ + 
2911478 392539914656 x” — 32941 144 911224677091680x°" — 
3092528 914.069 760 354.714.456 x!” + 26320050 609 744.039 027 169013 041 


Expanded forms 


V¥10-2V5 -2 
2(v5 -1) 


1 
15 5 (1+ V5) +27 -2+2¥V 1093 - 


142 


187 29V5 a 
“te +54 ¥ 109 == 10-25 - — || 5(10-2V5) 


4 


All 15th roots of © + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 


V¥10-2V5 


e° 15 $+ 27|-2+2V 1093 — 
2(v5 = 


= = 1.64382 (real, principal root) 


¥10-2V5 
rea 


etins 1. toa 2+2V1093 - ed 


¥10-2V5 - 
2(Vv5 -1) 


efinis .. toa 2+2¥V109 - ed mea 


V10-2V5 


7! 15) 6 + 27|-2+2V 1093 - 
aa 


tea = 0.5080 + 1.5634 i 


V10-2V5 


ei M9 16) 6 4.27/-24+2V1093 - 
aE =A 


ae = —0.17183 + 1.63481 i 
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1))) 


Series representations 


o(v97 na Mea), = 
— [[1se-108 vias -24-r00 ve Ye (2). 108 ¥1093 V4 


“a 
Fae ale? an ead 
y(2} (9- Jo-2vsy"}/|- 144 Yiat[2] [2}}| a5] 


15 uf 4372 -2- Gad 


(-2)°(-2), 
162-108 ¥1093 -2¢6- 10s Va 


k=0 


Led, 


108 7085 VY: ya oa ah a = 


eae —= DD (0-2N8) a} 
ne 


k=0 


144 


Se 2V¥5 - 


15| 27] ¥ 4372 - 2 — —————— 
v5 ara 


1 « (-1)* (- 3), (5 - 20)" 29 
== ||} 162 - 108 ¥1093 - 24-108 Vzp yi 
V2 


eo (-1)* (- 1), = so" Zo" 


2 
108 ¥1093 Vz 2 at + 
(-1)* C),6- Zo)* zo* 
26V 2 > rr re 


co (-1)* (-}), (10-2 V5 - 29) zo" 


vm ee 


© (- 1 (-5), (5 - 20) zo 
-1+ V2 a “ (1/15) 


for (not (Zp ER and -«< Zp S$ O)) 


Integral representation 


_ Se (5s) T(-a—s) ds 

a —Looty s‘ ; 

(1+ 2) ——————. for (0 < y < —Re(a) and Jarg(z)| <z 
(271i) T(-a) 
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From: 


An Update on Brane Supersymmetry Breaking - J. Mourad and A. Sagnotti - 
arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 
9/2 +, 9 af " 
e —2(8—p)C +26,’ @ 


QP 
Tew? — —_ TE 


9 2 BP) _ 978 _n\0 1.980) q 
h- (x +1—- a e—2(8—p)C+28F o 


A 
y 
! 


16k'e-?° = - 
(7 — p) 
A! 2 k —2A 5 _ 2 pe —2(8—p)C+2B) 
ee eet) ge | 


we have obtained, from the results almost equals of the equations, putting 


4096e"*'* instead of 
p —~2(8—p)C+2p) ¢ 
a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, fz and @ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg = 1/2: 
e-S6+b = 40960-7918 
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Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 64”, while -6C+@ is equal to - 
mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 
exp((-Pi*sqrt(18)) we obtain: 


Input: 


en(-2V78) 


Exact result: 


-3V¥290 
e 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10° 


1.6272016... * 10° 


Property: 


e232 * is a transcendental number 


Series representations: 


ae £12) 
—rv17 yr” ak | ty 
-rv¥ 18 wv i Lp=0 1 ea 
e =e 


eavis = exp onV7 EE a Ch 
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m DX Res_1,, 17% 1(-> -s)rs)' 


2 


— 


2Via 


Now, we have the following calculations: 


e+ — 4096e-7¥18 


e~™V18 — 1 6272016... * 10° 


from which: 


+ 9-6C+ = | 6272016... * 10° 
4096 


0.000244140625 e~®°t? = e~"V18 = | 6272016... * 10° 


Now: 
In(e~™78) — —13.328648814475 = —nV18 


And: 


(1.6272016* 10%-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 
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Result: 


0.0066650177536 
0.006665017... 


Thence: 


0.000244140625 e~8¢+ = e-™V18 
Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6c4g _ 1 —nV18 
0.000244140625 0.000244140625 


e~©©+ = (0). 0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 


Input interpretation: 


exp(-z J 18 ] ; 


0.000244140625 


Result: 


0.00666501785... 


0.00666501785... 
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Series representations: 


exp(-x V 18) 
0.000244141 


~ 4096 ex xV¥17 7 Sart: } 


exp(-7 V 18 ) 
0.000244141 


=e V7 5 aC: ae 


exp(-1 V18 ) see nm Lio Res, 1, i r-5 - s)T(s) 
0000244141. | VG 
Now: 
e © = (0066650177536 
1 
exp(-rV 18 0.000244140625 — 
-rV¥ 18 1 
0.000244140625 
= 0.00666501785... 
From: 
1n(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 
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Result: 


-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846 190000) 
log(0.006665017846190000) = logia) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li;(0.993334982153810000) 


Series representations: 


© (~1)* (-0.993334982153810000)* 
log(0.006665017846190000) =~) a a 


k=1 


0.006665017846190000 - 
log(0.006665017846190000) = 2ix | + 
WT 


* (—1)€ (0.006665017846190000 — x)* x* 
log(x) - » SS fforrv cl 
k=l k 


arg(0.006665017846190000 - zo) 1 
- | log| J+ 


log(0.006665017846190000) = : 
WT 


arg(0.006665017846190000 — zo) 
logizo) + | 
7 


® (-1) (0.006665017846190000 — zo) za" 


» k 


k=1 


| log(zo) - 


Integral representation: 


0.006665017846190000 ] 
log(0.006665017846190000) = { 7 
1 
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In conclusion: 


—6C + ¢ = —5.010882647757 ... 


and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243 = @ 


Note that the values of ns (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 


=|- 5 = ().9568666373 
V(g-1)V5 -9+1 iz : = 
1+ : : 
e 7 
1+ 
1+.. 
os ers 
TS = | — ——__ = 0),9991104684 
v5 -g+l reeeen 20d 
325 
14 Y/p°4/5? -1 je 
etrs 
1+ 
1+.. 


(http://www. bitman.name/math/article/102/109/) 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 
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((1/(139.57)) 1/512 


Input interpretation: 


Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to the 
value of the following Rogers-Ramanujan continued fraction: 


ae ers 
= | -————__— = 09991104684 
v5 _~y+l ee tld 
P evs 
144 9° V5° -1 1+ 
47/5 
1+ 
1+... 
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From 


Properties of Nilpotent Supergravity - E. Dudas, S. Ferrara, A. Kehagias and A. 
Sagnotti - arXiv:1507.07842v2 [hep-th] 14 Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—-to-scalar ratio r, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
a(®) = iM (® + bdc**) | (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 


potential along the y = 0 trajectory is now 


Ps u(t - age?) (4.36) 


We analyzing the following equation: 


0 = ae 
gt ie ees oe 
e ve 
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We have: 


(M%2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k))|*2 
Le: 


V = (M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(o- 
sqrt6/k))]“2 


Fork=2 and @ =0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 


oF er 
e 2 
== —9r+l 1+ — 
1+ g/53 -1 1+ 
ets 
1+ 
1+.. 


we obtain: 


V = (M‘2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.9991104684- sqrt6/2))|*2 


Input interpretation: 


V= 


aii f ~ : = |[os9erosses - “ex —s o.s9o1104604 Bl I 
3 e V6 2 V6 2 
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Result: 


1 
= 5 (0.0814845 b +1)* M* 


Solutions: 
225.913 (- 0.054323 M2 + 6.58545 x 107! V M* 


——— COT (M + 0) 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M* 


V = 0.00221324 (b> M* + 24.5445 b M> + 150.609 M”) 


M2 
—0.00221324 b* M” — 0.054323 b M~ — 3 tV=0 


Expanded form: 


M2 
V = 0.00221324 b” M* + 0.054323 b M? + — 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)" M~ 


Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M” + 0.054323 b M7 + 0.333333 M~ +0 


156 


Derivative: 


ac 
=e (0.0814845 b + 1)” wu’) = 0.054323 (0.0814845 b + 1) M~ 


Implicit derivatives 


ab(M, V) 154317775011 120075 
av 36961 748 (226 802 245 + 18480874 b) M2 
; 226 802 245 +b 
db(M, V) _ 18480874 
aM M 
aM(b, V) 154317775011 120075 
av 2 (226802 245 + 18480874 b)? M 
aM(b, V) 18480874 M 
db ~—s«226 802.245 + 18480874 b 


aV(b,M) 2(226802245 + 18480874 b)* M 
aM 154317775011 120075 


aV(b, M) 36961748 (226802245 + 18480874 b) M2 
ab 154317775011 120075 


Global minimum: 


1 
min{ (0.0814845 b + 1)” om} = 0 at (b, M) = (-16, 0) 
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Global minima: 


cay 
(b 2) (0.9991104684 ~ “©) onl a 
min{- M’/1- = = 
td 
_ 226802245 
: ~ 18480874 
ve) 
(b 2) (0.9991104684 - “&) caf a 
min{- M’}1- 73 - 
evo 
for M=0 
From: 


225.913 (- 0.054323 M2 + 6.58545 x 107! / M4 
b= C—O ee (M+ 0) 


we obtain: 


(225.913 (-0.054323 M“2 + 6.58545x10%-10 sqrt(M”4)))/M‘2 


Input interpretation: 


225.913 [-0.054323 M2 + 6.58545 » 10728 V M4 


M2 
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Result: 


225.913 [6.s8s4s x 10710 V M* — 0.054323 m?) 


M2 


Plots: 


M (M from -1 to 0.2) 
-0.8 -06 -04 -0.2)5| 0.2 


(M from -4.6 to 3.9) 
M 


Alternate form assuming M is real: 
- 12.2723 
-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


159 


Alternate forms: 


12.2723 (m2 - 1.21228 x 10-8 V M4 


M2 


1.48774 x 1077 ¥ M* ~ 12.2723 M2 
M2 


Expanded form: 


1.48774 x 1077 V M* 
———.—_— _- 122723 
M 


Property as a function: 


Parity 


even 


Series expansion at M = 0: 


1.48774 x 10-7 ¥ M4 
2 


— 12.2723] + O(M*) 
M 


(generalized Puiseux series) 


Series expansion at M = 00: 


— 12.2723 
Derivative: 
-10 J _ 2 
d 225.913 [6.s8s4s x10 M* — 0.054323 M 3.55271 x 10725 
dM m2 7 M 


160 


Indefinite integral: 


dM = 


225.913 (- 0.054323 M2 + 6.58545 » 107! V M* 
| 


1.48774 x 10-7 ¥ M4 
M 


— 12.2723 M + constant 


Global maximum: 


225.913 [6.8545 x 107! ¥ m* — 0.054323 w?} 
max{ ~~, } = 
140 119826 723 990 341 497 649 


- at M=-1 
11417594849 251 000000 000 


Global minimum: 


225.913 [6.s8s4s x 10710 V M* — 0.054323 w?} 
i a ian ix 
140 119826 723 990 341 497649 
—— oo ee 


= M=-1 
11417594849 251 000000000 


Limit: 


225.913 (- 0.054323 M2 + 6.58545 x 10728 V M* 


im A _  _. = 112.2723 
M-+co M2 


Definite integral after subtraction of diverging parts: 


_.| 225.913 (- 0.054323 M2 + 6.58545 x 107! V M4 


i —  - - 12.2723 |2M = 0 
0 M2 
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From b that is equal to 


225.913 [-0.054323 M? + 6.58545. 107!9 ¥ m4 


M2 


From: 
1 2,,2 
V= 3 (0.0814845b +1)" M 


we obtain: 


1/3 (0.0814845 (225.913 (-0.054323 M2 + 6.58545x10*-10 sqrt(M*4)))/M“2 ) + 
12 M22 


Input interpretation: 
2 


225.913 [-0.054323 M? + 6.58545» 107! y m4 
2 
MMM? 


1 
_ 0.0814845 1] M 


M2 


Result: 
0 


Plots: (possible mathematical connection with an open string) 
y 

* 1.5 x 10-15 | 

\ 1.x 1075 | (M@ from =1 to 0.2) 


N. 5.x 10716 | 
aed | 


™ 


1.0 -0.8 -0.6 -0.4 -0.2 0.2 M=-0.5; M=0.2 


(possible mathematical connection with an open string) 


y 


3.x10-4 
2.x 1074 FA (M from -4.6 to 3.9) 
i. x 10-4 or 
rn ks = 7M 
7 2 2 M=2; M=3 
Root: 
M=0 


Property as a function: 


Parity 


even 


Series expansion at M = 0: 
o(m%!%) 


(Taylor series) 
Series expansion at M = 00: 


-15 2 lai 
1.75541x10 ~ M +o((-) 


(Taylor series) 
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Definite integral after subtraction of diverging parts: 


2 
sol ] 18.4084 [-0.054323 M? + 6.58545 x 107! y M4 
| a ad, ee 5) (ee. 
0 }3 M2 


1.75541x10!° M*|dM =0 


For M=- 0.5 , we obtain: 


225.913 [-0.054323 M2 + 6.58545 » 10710 V M* 


l 
— | 0.0814845 x ————________—_____—_—_—— +1] M 
3 M2 


2 


1/3 (0.0814845 (225.913 (-0.054323 (-0.5)*2 + 6.58545 10*-10 sqrt((-0.5)*4)))/(- 
0.52) + 1/2 * (-0.542) 


Input interpretation: 


: 225.913 (-0.054323 (—0.5)? + 6.58545. 10718 V (—0.5)4 
= |0.0814845 x — ADA —————— 41 
3 (-0.5)? 


(-0.5") 


Result: 


—4.38851344947464545348970783378088020833333333333333333333... x 
10-16 


-4,38851344947* 10716 
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For M = 0.2: 


225.913 [-0.054323 M2 + 6.58545 « 10710 V M* 


1 
— |0.0814845 »%—§_ — _ + 1 M 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.2%4)))/0.22 ) + 
ly? 0.22 


Input interpretation: 


225.913 (-0.054323 «0.2? + 6.58545 » 107° 0.24 


1 
= | 0.081484 % A A 4.1] « 0.27 
3 0.22 


Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10— 1 7 


7.021621519159*10717 
For M=3: 
2 
. 225.913 [-0.054323 M2 + 6.58545 » 107! / m4 
= |9.0694845 x. aa | 
3 M2 
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1/3 (0.0814845 (225.913 (-0.054323 32 + 6.58545x10%-10 sqrt(34)))/3%2 ) + 1)72 
342 


Input interpretation: 


2 
225.913 | -0.054323 » 32 + 6.58545 - 107! y 34 ] 
AA 


2 


1 
= 0.0814845 1 3 


32 


Result: 
1.579864841810872363256294820161116875 x 10714 


1.57986484181*10°'4 


For M =2?: 


2 
225.913 [-0.054323 M2 + 6.58545 » 107! y m4 
a anEEnETarErEEET EEE 


2 


1 
3 0.0814845 1] M 


M2 


1/3 (0.0814845 (225.913 (-0.054323 2/2 + 6.58545x10%-10 sqrt(24)))/2%2 ) + 1)*2 
202 


Input interpretation: 
2 
225.913 | — 0.054323 » 2? + 6.58545» 107!° y 24 
$A 


1 2 
3 0.0814845 1 2 


92 
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Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10> 15 


7.021621519*10 


From the four results 


7.021621519*10%-15 5 1.57986484181*10%-14 ; 7.021621519159*10%-17 ; 
-4.38851344947*10%-16 


we obtain, after some calculations: 


sqrt[ 1 /(2Pi)(7.021621519*10*-15 + 1.57986484181*10*-14 +7.021621519*10*-17 - 
4.38851344947* 10%-16)] 


Input interpretation: 


l 
V(5= (7.021621519 10°'° + 1.57986484181 » 10°'* + 
=A 


7.021621519 » 10°'” - 4.38851344947 10"'°)) 


Result: 
5.9776991059... x 1078 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10° that 
is equal to the following formula: 


oF = Eph = del = {| 


167 


We note that: 


1/55*(([(((1/[(7.021621519* 10-15 + 1.57986484181*10*-14 +7.021621519*10*-17 
-4.38851344947*10/-16)])))*1/7]-((log(5/8)(2))/(2 21/8) 3°( 1/4) e log*(3/2)(3))))) 


Input interpretation: 


1 | 
= (1/(7.021621519 . 10°” + 1.57986484181 « 10° + 7.021621519 « 10°” - 


5/8 
-16)) A g (2) 
4.38851344947 « 10°) * (1/7) - —— 

2V2 V3 elog?7(3) 


log(x) is the natural logarithm 


Result: 


1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
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From the Planck units: 


Planck Length 


lb = ThG 
P< Ve 


5.729475 * 10° Lorentz-Heaviside value 


Planck’s Electric field strength 


F c 
Ep = = Arte. RO 
gp 1677 e9hG 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


fic 
fe =e = ere = 4) 


5.975498*10° V*m_ Lorentz-Heaviside value 


Planck’s Electric potential 


_ Fr _ |_¢ 
7 gp 7 4negG 


1.042940*107? V Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°) * 5.729475 * 10°° 


Input interpretation: 


(1.820306 x 10°) « 5.729475 


Result: 


1042939 771935 000 000 000 000 000 


Scientific notation: 
27 
1.042939771935 = 10 


1.042939771935*1077 = 1.042940* 10?’ 


Or: 
Ep * Ip? / Ip = (5.975498* 10°)*1/(5.729475 * 107°) 


Input interpretation: 


5.975498» 10° 


Result: 


1.04293988541707573556041347592929544155441816222254220500133... x 
1027 


1.042939885417*107’ = 1.042940* 10?’ 
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It is therefore possible to consider the vortices of the "quantum vacuum" schematized 
as cubes or octahedrons (the + sign inside a given vortex indicates its counterclockwise 
rotation, while the - sign indicates its clockwise rotation). Between vortex and vortex 
there is a layer of "bubbles"-universes (or universes-spheres), which flows, as in the 
simplified two-dimensional drawing, from A to B 
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Fig. 2 


Immagine dello Spazio-Tempo a scala quantistica: le cironferenze in rosso rappresentano i punti corrispondenti 
alle dimensioni compattificate e gli esagoni in blu, rappresentano le “fluttuazioni” (universi potenziali — cerchi 
verdi) del vuoto quantistico (2D) 


Proposal 


Image of space-time at quantum scale: the circles in red represent the points 
corresponding to the compactified dimensions and the hexagons in blue, represent the 
"fluctuations" (potential universes - green circles) of the quantum vacuum (2D). In 
reality, we will have n-dimensional hyperspheres in which the compactified 
dimensions "roll up" and octahedrons representing the "fluctuations", containing 
spheres (bubbles of potential universes), of the quantum vacuum 
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